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Mindful of the frequent difficulties connected with the presence 
of albumin in the urine, and of the importance of the issues 
involved, 1 have endeavoured in this book to supply indications 
for guidance in the problems of this nature which are met with 
in practice. 

Originally attracted to this subject by the teaching of the 
late Sir George Johnson, whom 1 had the privilege of assisting 
both in his private work and in the preparation of many of his 
publications on Kidney Disease. I have, during the last twenty 
years, been aided, both in clinical and pathological research, 
by the zealous co-operation of many former students, to whom 
I venture here to offer my cordial thanks. To them I owe 
some of the microscopic specimens from which I have drawn the 
illustrations in this volume ; while to my friend Mr. Stanford 
Morton, of the Royal London Ophthalmic Hospital. Moorfields, 
I am indebted for the coloured drawings of the retinal changes 
in some of the cases we have observed together. 

Nestor Tirakd. 



74 Habley Street, W. 
October 1898. 
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INTRODUCTORY 

Objection may be taken to the title of this book on the ground 
that it is kicking in scientific precision, inasmuch as albuminuria 
is not a true disease, but a condition which may or may not be 
associated with definite pathological changes, while Bright's 
disease includes a number of conditions which present at least 
one definite change in common, viz. that of an acute or chronic 
disease of the kidney. Practically, however.it is found that by 
many authors the terms so frequently associated are regarded as 
almost synonymous; indeed, one writer goes bo far as to state 
that, ' to avoid wearisome reiteration,' he employs sometimes one 
and sometimes the other term, The natural tendency of modern 
days is to react against the somewhat narrow limits that were 
applied to both terms within a few years of Bright's publication 
of his researches, and to allow that many forms of albuminuria 
occur independently of structural renal changes. One of the 
fundamental propositions formulated by Sir George Johnson is 
that Bright's disease is not merely a local malady, but a disease 
of constitutional origin; and that the proximate cause of the 
renal disease is iu all probability a morbid condition of the 
blood. This generalisation, which is doubtless correct, appears to 
justify me in linking, for the purpose of description and investi- 
gation, the conditions of albuminuria and Bright's disease. The 
disease of the kidney is not, in the latter, the true starting point. 
The intimate connection between albuminous urine and 
orbid alterations in the structure of the kidneys was first 
lonstrated by Dr. Richard Bright, who, in 1827, in the first 
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INTRODUCTORY 

laity as synonymous with albuminuria. This is much to be 
regretted, as it frequently causes needless alarm and depression 
when at some casual examination the presence of albumin in 
the urine has been detected. It cannot be too often insisted 
that albuminuria is frequently symptomatic, that it may occur 
in the course of heart disease, diphtheria, erysipelas, and other 
diseases, and that on the contrary it may occasionally be met 
with under the various conditions which have been conveniently 
grouped under the heading of ' Functional Albuminuria' — con- 
ditions which are, so far as our present knowledge extends, not 
associated with any existing renal changes, and are not always, 
if ever, followed by true kidney disease at a later period. 

General Work of the Kidney 

This work being intended chiefly for clinical purposes and 
for those familiar with the general structure of the kidneys, it 
is unnecessary to enter at length into details of their anatomy, 
position, or connection with the bladder, facts which are too 
well known to need description here. 

Passing on, thei-efore, to the work of the kidney, we find 
that it coosists of two chief functions : (1) the true secre- 
tion, and (2) a function which is nearly allied to simple filtration. 
The true secreting work of the kidney is performed by the 
glandular epithelium which lines the convoluted portions of the 
tubules. Various organic substances — urea, uric acid, and a 
certain proportion of the solids of the urine — are separated from 
the blood by the secreting cells of these tubules; while the 
filtration or diffusion of fluid appears to be performed by the 
tufts of capillaries within the Malpighian capsnles. Without 
a doubt the capillaries within the glomeruli are submitted to a 
high blood pressure, and reference has often been made to the 
smallness of the efferent vessels as an indication of one possible 
cause of the high pressure within the Malpighian tuft. This 
explanation, however, scarcely seems conclusive. The efferent 
vessel is certainly smaller than the afferent, but this possibly 
may be the result of the work of the Malpighian tuft rather 
than its canse. Undoubtedly a small efferent vessel, if its walls 
were rigid, would give rise to high blood pressure within the 
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Malpighian tuft, but it appears to be equally probable that t 
efferent vessel is small as the result of the filtration from 1 
Malpighian capillaries. The efferent vessel has less fluid to ci 
than the afferent, and therefore it is not necessary that it shoul 
be so large. 

In all probability some salts pass through the Malpighi 
tuft, together with water, as, for example, the inorganic C 
line salts, which doubtless readily diffuse through the mem 
brane. 

The presence of a layer of flattened epithelium i 
capillary tuft has been said to prevent to a large extent t 
albuminous constituents of the blood from passing away v ' 
the water, and this contention has derived some support from 
experiment. If the renal arteries are ligatured for a short tim 
this epithelial coating becomes injured, and the urine is foui 
to be albuminous. It has been sometimes asserted that evei 
in health, albumin is constantly added to the fluid, which i 
filtered through or diffused through the glomerulus; and t 
general absence of albumin from the urine has been attribute 
to re-absorption of albumin within the tubules. 

The twofold sources of the constituents of the urine have 
long been recognised, and numerous experiments tend to show 
the correctness of the theory above enunciated. Undoubtedly, 
when the epithelium of the convoluted tubes becomes injure 
by disease, the excretory power of the kidney is impaired, am 
the interference in function is found to affect the organic sub- 
stances, rather than the water and inorganic salts. In other 
words, in chronic kidney disease, while the amount of urea nnd 
uric acid is largely reduced, the amount of urine passed i 
frequently slightly in excess of the normal quantity. 
diminution of the organic constituents of the urine is 
natural result of the alteration of the secreting epithelial cells 
but the alteration in the quantity of urine is not so easily ex- 
plained. When the vessels of the kiihu'v are cngurged, either as 
part of an acute inflammatory process or in consequence of 
interference with the circulation owing to chronic disease of 
the heart or the langs, the amount of urine is commonly much 
reduced. With less blood passing through the renal capillaries 
in a given time, less fluid ia withdrawn from them. When, on the 
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other hand, the pressure within the renal vessels is increased, aB, 
for instance, from hypertrophy of the arterioles in chronic kidney 
disease, an increased filtration is favoured, and the daily amount 
of fluid excreted is commonly greater than in the healthy state. 

These clinical deductions, in support of the twofold nature 
of the work of the Malpighian capillaries and of the convoluted 
tubes, are in close accordance with the results of experimental 
investigations upon the healthy kidney. Though such experi- 
ments are, in many instances, difficult to perform, it has 
been stated, for example, from the experimental side that 
Uibbert has succeeded in extirpating the medullary substance- 
of tie kidney while leaving the cortical part intact, and that 
when he collected the urine which passed through the Malpighian 
bodies only, before reaching the looped tubules, he found that 
it was far more watery than that which was secreted by the 
entire kidney. Although the details of this experiment seem 
almost incredible, it has been freely quoted by numerous 
Htthoro. The theory receives more satisfactory confirmation 
from the changes in the urine associated with the relative in- 
significance of the tubules of the kidney. Hufner has observed 
that among fishes, frogs, tortoises, birds, and mammals the tubes 
are long or short according as the animal requires water to be 
re-absorbed in each case. Uy experimenting with Bulphindigo- 
tate of soda, Heidenhain has shown that when injected into the 
blood, after section of the medulla, this substance was taken 
up by the cells of the convoluted tubules, and by these only, so 
that they became blue. It has further been stated by Heiden- 
hain, Bowman, and von Wittich that crystals of urates can be 
seen within the epithelial cells. Nussbaum experimented upon 
frogs and newts to show that urea was also excreted by these 
cells; and he found that sugar and peptone injected into the 
circulation pass into the urine of a kidney when intact, but not 
when the renal artery is tied. On the other band, he fonnd that 
ures was excreted only when the circulation among the tubules 
was intact, and he further asserted that water was excreted 
in two ways by the kidney, both by the glomeruli and by the 
epithelial cells. 

With regard to the influence of nerves on the secretion of 
the kidney, it may be stated that dilatation of the branches of 
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the renal arteries produced through the influence of the vat 
motor nerves will cause increase of pressure within the glomeruli 
and will result in the passage of an increased quantity of u 
When the pressure is increased by other conditions — such i 
for instance, by an increase in the force or in the frequency of tl 
heart's beat, by an increase in the volume of the blood, or by ft 
constriction of small vessels independently of those of the 
kidney — the result is seen again in an increased quantity of 
water. On the other hand, whenever the pressure within the 
glomeruli is diminished, it is associated with a diminution in 
the amount of urine excreted. While, therefore, both clinically 
and experimentally, it may be regarded as certain that the 
nitrogenous elements are separated by the epithelium in the 
convoluted tubes, and that the water and inorganic salts come 
from the Malpighian tufts, it must be admitted that two points 
yet remain doubtful. First, whether any fluid passes into the 
convoluted tubeB through the epithelial colls in company with 
the nitrogenous elements ; and secondly, whether, as has been 
asserted, there is a normal outflow of albnmiD from the 
Malpighian tufts, with re-absorption of the albumin by the cells 
in the tubules. For the elucidation of these two points further 
observations and experiments are necessary. The constituents 
resulting from this twofold work of the kidney must now be 
considered. 

Constituents ok Urine.— The following classification of the 
constituents of normal urine is taken from Hoppe-Seyler'a 
' Physiologische Cbemie ' : 

1. Urea and related bodies: uric acid, allantoin, oxaluric 

acid, xanthin,guauin, creat in, creatinin, thio-cyanic acid. 

2. Fatty non-nitrogenous bodies : fatty acids of the series 

C n H ail O, : oxalic acid, lactic acid, glycerin-phosphoric 
acid ; also inosit. 

3. Aromatic substances: the ethor-sulpho-acids of phenol, 

cresol, pyrocatechin (catechol), indoxyl, scatoxyl ; also 
bippuric acid, cyanuric acid, paraoxyphenylacetic acid, 
parahydrocumaric acid, &c. 

4. Inorganic salts: chloride of potassium and chloride of 

sodium, sulphate of potassium, phosphate of sodium, 
calcium and magnesium phosphate, soluble silicic 
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acid, ammonia combinations, calcium carbonate, Ac. 

(Traces of iron and nitric and nitrons acids may also 

be present.) 
The chief gases of the urine are nitrogen and carbonic acid, 
although small quantities of peroxide of hydrogen and sul- 
phuretted hydrogen are occasionally present. 

In the case of certain diseases the following abnormal con- 
stituents may also be met with: Serum-albumin and other 
proteids, haemoglobin, met-haemoglobin, bile-pigments, bile- 
acids, abnormal urinary pigments, leucin and tyrosin, oxy- 
mandel acid, grape sugar, milk sugar, glycuronic acid, fats, 
lecithin, cholesterin, cystin, constituents derived from food or 
drugs, and microscopic elements like blood corpuscles, urinary 
casts, and renal epithelium. 

The amount of the constituents present in normal urine is 
represented in the following tables quoted from Yvon, Berlioz, 
and Parkes : 







Male 




Female 


Volume per diem . 




1,360 < 


c.c. 


1,100 C.C. 


Specific gravity . 




1-0225 


11 


1-0215 „ 


Urea (per litre) 




21*5 grams 


19*0 grams 


,, (per diem) . 




26-5 


11 


20-5 „ 


Uric acid (per litre) 




0*5 


11 


0-55 „ 


„ „ (per diem) 




0-6 


11 


057 „ 


Phosphoric acid (per litre] 


1 . 


2-5 


11 


24 „ 


„ (per diem 


i) . . . 


3-2 


11 


2-6 „ 




By an avenge man 




Per 1 kilogram of 




of 66 kilos 




body weight 


Water .... 


. 1,500-000 1 


grams 




230000 grams 


Total solids . 


72000 


»» 




11000 „ 


Urea .... 


33180 


it 




•5000 „ 


Uric acid 


•555 


»» 




0084 „ 


Hippuric acid 


•400 


»» 




•0060 „ 


Creatinin 


•910 


i« 




0140 „ 


Pigment and other sub- 










stances . 


10-000 


»» 




•1510 „ 


Sulphuric acid . 


2012 


»• 




0305 „ 


Phosphoric acid . 


3164 


»» 




•0480 „ 


Chlorine 


. 7-000 (8-21) „ 




•1260 „ 


Ammonia . 


•770 


»! 






Potassium . 


2-500 


»» 






Sodium 


11090 


11 






Calcium 


•260 


11 






Magnesium . 


•207 


It 
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It may be helpful to summarise here the principal tests for 
the more important normal constituents of the urine. 

In all cases, if the urine is opaque it should be filtered 
before applyiug the following tests ; if it contains albumen, this 
should be completely precipitated by nitric or picric acid, and 
the precipitate should be removed by filtration. 

Chlorides. — The urine is first acidulated with two or three 
drops of nitric acid, and one or two drops of solution of nitrate 
of silver are then added. A whit* precipitate, which is in- 
soluble after the addition of more nitric acid but soluble in 
ammonia, indicates the presence of chlorides ; the density of the 
precipitate is proportionate to the amount of chlorides present. 
In performing this test the preliminary addition of nitric acid is 
essential, as otherwise the precipitate might be due to the 
interaction of phosphates and nitrate of silver. 

Jfhotphatat. — If the urine is wanned after being made 
alkaline by the addition of solution of ammonia, or of caustic 
potash, a white floccnlent precipitate is formed, which is soluble 
in acetic acid or in nitric acid. When the urine is alkaline or 
neutral, it may be turbid with phosphates when it is passed, or 
it may become turbid on being heated, even without the addition 
of ammonia or caustic potash. This turbidity is, however, at 
once cleared by the addition of a little acetic or nitric acid, and 
this teat serves to differentiate the precipitate of phosphates 
from that of albumen. 

Sulphates. — After acidulation with hydrochloric acid, the 
addition of a solution of barium chloride produces a white 
precipitate, insoluble in nitric acid. Unless hydrochloric acid 
is first added, phosphates and carbonates will be precipitated 
by barium chloride. 

Urea.— This may be obtained in a crystalline form by 
evaporating the urine to a third of its original bulk, and then 
adding either nitric acid or oxalic acid, when urea nitrate or 
oxalate is formed. With an alkaline solution of hypobromite of 
sodium, or hypochlorite of calcium, urea is decomposed and 
nitrogen is evolved ; these solutions are employed for the 
estimation of the amount of urea, and ureometers of various 
shapes have been devised ; but the principle is the same in 
all — viz. the accurate measurement of the amount of nitrogen 
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obtained by mixing known quantities of the reagent and of 
urine. Unless the teat solution of hypobromite of sodium or 
hypochlorite of calcium contains an excess of alkali, the decom- 
position of urea is attended by the evolution of carbonic acid 
gas, mixed with the nitrogen. It -is customary to prepare 
15 c.C. of hypobromite solution when required, by mixing 
bromine 1*8 c.c. with caustic soda solution (1 in 25) 13'7 c.c. ; 
the mixture is made in the open air on account of the extremely 
unpleasant fumes of bromine. 

When crystals of urea have been melted by heat and 
subsequently dissolved in water, they give the well-known biuret 
reaction — a deep purple or rose-red colour— on adding a few 
drops of caustic soda or of caustic potash, and a drop of solution 
of copper sulphate. 

id. — This is commonly recognised by the characteristic 
form of the crystals, and by their dark red colour when obtained 
direct from the urine. These microscopic crystals may separate 
after mixing urine with five per cent, of hydrochloric acid and 
allowing the mixture to stand for twenty-four hours, or they 
may be produced more conveniently by placing a small quantity 
of urine in a watch-glass and acidilying with acetic acid; if a 
thread is now placed in the mixture it will, at the end of 
twenty-four hours, be found to have collected upon it some of 
the characteristic crystals. Turbidity of the urine due to the 
ion of urates, or to deposits of uric acid or urates, may 
ly recognised by the ease with which it is cleared when 

urine is warmed. 

Urates or uric acid will also form characteristic reactions 
with the Murexide test and with Schiff's test. The former 
consists in evaporating to dryness, on a white porcelain dish, a 
mixture of nitric acid and either concentrated urine or the 
crystalline deposit. A yellow or reddish-yellow deposit is left, 
and, whet) oold, this is changed to a purplish red on the addition 
of a drop of ammonia. On the subsequent addition of caustic 
potash the colour is changed to a purplish blue. A violet 
colour, which disappears upon heating, is produced when caustic 
potash or caustic soda is used without the previous employment 
of ammonia. Schiff's teat consists in dissolving the crystals of 
uric acid in the smallest possible quantity of solution of sodium 
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carlxmate, and placing a drop of the solution on a piece t 
filter paper moistened with solution of silver nitrate, when a 
greyish or black spot of metallic silver appears. Fehling'a 
solution or copper sulphate and caustic potash may be reduced, 
with the formation of a reddish precipitate, on being boilet 
with urine in which uric acid or urates are present in relative! 
large amount. This result might be mistaken for sugar, whicl 
may, however, be identified by the picric acid and 
test. 

For tests for the other constituents of urine, such as creatinin, 
hippuric acid, &c., as well as for detailed descriptio 
quantitative estimation, the leader is referred to Dr. MacMunn's 
excellent work on the ' Clinical Chemistry of the Urine,' and 1 
Professor Halliburton's ' Handbook of Physiological Chemistry.' 



General Physical Characters of the Urine ; 
Tests for Albumen 

The nature of the urine varies constantly, even in a healthy 
condition; it varies with alterations of habit of the individual, 
with the quantity of liquid taken and the nature of the liquid, 
with the amount of exercise, with variations of temperature; 
and, as might be expected, these changes are still more marked 
with any deviations from the healthy state. 

Quantity. — With regard to quantity, although the averaj 
amount may be reckoned as fifty ounces, exercise, which i 
increase the work of the skin or lie loss of water by means c 
the lungs, will necessarily diminish the quantity passed by i. 
kidneys in the twenty-four hours. On the other hand, the 
amount may be increased rapidly by alterations in the quantity 
of liquid taken, some forms of liquid acting especially i 
stimulant diuretics. Cold and certain emotional conditions may 
also cause an increased elimination, but in the healthy condition 
these variations are scarcely worth considering; in disease, 
however, we find that a good deal may be learned from a con- 
sideration of the absolute number of ounces passed daily. For 
example, in fevers the amount passed is less during the time the 
temperature is high. In some forms of chronic Bright's disease, 
notably with lardaceous disease, the quantity may be increased, 
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8 it is also usually in both forms of diabetes, although it is by- 
no means uncommon to find that in the early stage of saccharine 
diabetes the quantity remains normal, or is only slightly increased. 
With any acute congestive disease of the kidney, or with any 
condition which produces renal engorgement, the amount passed 
may be considerably reduced. Thus, in the early stage of acute 
nephritis occurring after scarlet fever, the daily amount passed 
may be as low as from ten to fifteen ounces. Even in chronic 
Bright's disease, when an acute congestion is superadded 
to the chronic affection, it is found that the amount passed 
immediately falls. These variations in amount, as they fre- 
quently afford indications of the nature of the eliminative 
work of the kidney, will perhaps be more properly dealt with 
in detail under the heading of the respective diseases. In 
rare cases twenty-four hours or more may elapse without any 
excretion, and in such cases the urine is said to be suppressed. 
These cases sometimes occur in the course of acute nephritis ; 
they have also been described as occurring after diphtheria, and 
they are sometimes met with in the course of hysterical attacks, 
although in this last condition polyuria is more frequent than 
anuria. 

Colour. —Generally the colour of the urine will be found to 
fall under one of the following headings, which comprise the so- 
called ' Vogel's scale ' : 



1. Pale yellow 

3. Bright yellow 

3. Yellow 

i. Reddish -yellow 

5. Yellowish -red 



7. Brownish -red 

8. Redduili- brown 

9. Brown ish-blaoli 






Although in the healthy condition the urine is usually amber 
coloured, the colour is to a great extent dependent on the 
quantity; that is to say, as a general rule the larger the 
quantity the lighter the colour, this variation being of course 
one of mere dilution. But the colour is »1bo subject to variations 
which may result either from the influence of drugs, or from the 
presence of some abnormal constituents. Thus, for instance, 
the colour may be darkened very much during the administra- 
tion of rhubarb, or during the use of santonin, the deepening of 
colour in the latter being most marked when the urine is alkaline. 



12 ALBUMINURIA AND BHIGHT'S DISEASE 

Senna also sometimes produces a brownish discoloration, and 
logwood may cause a reddish tinge. When carbolic acid has been 
applied to a large surface, or when it has been taken internally 
in over doses through inadvertence or design, the urine frequently 
becomes a dark olive colour, which has been attributed to the 
presence in the urine of hydrochinon. This discoloration is so 
well known that it is frequently regarded as an indication of 
carbolic acid poisoning. Other forms of poisoning are sometimes 
associated with alterations in colour; thus in poisoning by 
arseniuretted hydrogen a black discoloration has been produced, 
while creosote and the external application of tar can also pro- 
duce very dark or almost black urine. The alterations of tint 
produced by drugs or poisons may also be due to the presence 
of blood-colouring matter. Thus in some cases of malarial 
poisoning the blood- colouring matter is liberated from the 
corpuscles and added to the urine; and the same result may 
occasionally follow the administration of salicylates or the use 
of some of the newer antipyretics, especially those derived from 
the aniline series. The appearance when bile pigment ia 
present will vary considerably with the cause of the jaundice. 
When due to chronic obstructive disease, as in cancer of the 
liver affecting the transverse fissure, or from tumour arising from 
the head of the pancreas, or in the neighbourhood of the pylorus, 
pressing upon the common bile duct, the colour is usually dark 
green, sometimes with a reddish tinge. Bile pigment in the 
urine may be readily detected by allowing a few drops of nitric 
acid to mingle with a few drops of the urine on a white porcelai 
plate, when a play of colours becomes manifest, passing from 
violet to green and red, and speedily fading. The presence of 
blood corpuscles can be mostly recognised by the dusky, reddish- 
brown tint of the urine, which is seen in acute nephritis and in 
acute congestive affections of the kidney ; while, on the other 
hand, in chronic forms of kidney disease the colour of the urine 
becomes very much lighter and paler, owing to the reduction in 
the eliminative work performed by the kidney. The pale urine 
of chronic B right's disease and the pale urine of diabetes are of 
much the same tint ; bnt in the former case the colour is due to 
absence of pigment, while in the latter it is due to dilution. 
The colour of the urine is frequently curiously modified when 
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it contains small quantities of pus or muco-pus from vesical 
irritation. The urine is then generally tight in colour, and has 
a peculiar semiopacity which, under some conditions, almost 






Persistent froth. — A frequent peculiarity of albuminous 
urine is the formation of a somewhat persistent froth after the 
vessel containing it has been shaken. This has been noted by 
Dr. Lander Brunton, and it is a characteristic which is often 
very valuable as a side indication of albuminuria. As a rule, 
this condition is only noticeable when the amount of albumin 
present is relatively large. 

Turbidity or claudiness.- — An opaque appearance of the urine 
may be due to a variety of causes. .Sometimes it is opaque when 
passed, and the opacity is then usually due to the precipitation 
of phosphates owing to the urine being neutral or slightly 
alk>Hn6. This turbidity is commonly white and chalky. On 
the other hand, it may become opaque on standing, when the 
turbidity may be due either to urates or phosphates, to the 
former when they are present in excess or when there is 
abnormal condensation of the urine. When the opacity is due 
to urates, the deposit which gradually forms is usually reddish 
in tint, and small quantities when heated in a test-tube speedily 
become clear, especially if the urates present are diluted by 
the addition of a little water. If the opacity is due to phos- 
phates, the deposit formed is usually paler in colour and perhaps 
even white, and the deposition of phosphates on standing is 
mostly the result of change in the reaction of the mine owing 
to the formation of ammoniacal compounds. In this case, when 
a small quantity of the deposit is heated in a test-tube and even 
diluted, the opacity tends to increase rather than to diminish, 
and the liquid can only be cleared by the addition of a few 
drops of nitric acid. The presence of pus or muco-pus may 
also cau.se the appearance of cloudiness, especially if the urine 
has been allowed to stand. As in the last case, the deposit is 
white, but the urine is usually somewhat more alkaline, especially 
if much muco-pns is present. When the cloudiness is due to 
pus, a thick, creamy, yellowish-white deposit speedily falls to 
the bottom of the vessel. In these cases a clear appearance is 
only produced on boiling the liquid with an equal part of caustic 
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potash, when, although the general tint clears, a ropy precipitate 
entangling air bubbles speedily forms. 

When blood is present the urine also becomes opaque, the 
tint and opacity varying necessarily with the amount of blood. 
Sometimes the colour is merely rendered slightly darker than 
usual, while at, others the uriue becomes deep brownish-red. In 
moderate cases of hematuria the presence of blood may be 
recognised by a pale reddish-brown cloud forming al tin- lower 
part of the vessel, and the existence of blood may be proved by 
the blutf colour which results on mixing the urine with, tincture 
of gnaiacum and ozonic ether. This test may be performed either 
in a test-tube, or more conveniently on blotting-paper or white 
linen. In the latter case a drop of the Buspected urine is 
removed with a pipette from the lower part of the vessel and put 
on the blotting-paper, and drops of the tincture of guaiacum and 
ozonic ether are allowed gently to run together. If blood 
present, a bright blue line speedily forma along the line 
junction. 

Turbidity of the urine may in rare cases result from the 
passage of oil globules, as in the condition termed chijluria, 
which will be referred to in greater detail later. Urine that 
has been kept for any length of time invariably becomes turbid, 
owing to a change in its reaction and to the development of 
mic ro-organ isms. 

In examining urine it is always necessary to note not only 
the nature of the deposit, but the character of the supernatant 
fluid. Occasionally erroneous deductions may be drawn if 
attention is confined to the deposit only. Small quantities of 
albumin may be overlooked, especially if urates are present in 
large amount. 

Specific gravity. — With regard to the specific gravity, this 
varies within somewhat wide limits. In the condition of health 
the usual range extends from 1015 to 1025, but the specific 
gravity may rise above or fall below these numbers as the result 
of numerous conditions. Obviously a large quantity of liquid 
taken by the mouth may cause a great reduction in the specific 
gravity of the urine, and this reduction is moBt marked when 
the liquid has been taken fasting. A single observation of the 
specific gravity as a rule atlbrds very little reliable information, 
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< the density is subject to such great variations that it is 
only when the specific gravity is persistently above the normal, 
or below the normal, that any stress can be laid upon this fact. 
Sometimes, independently of alterations in the time at which 
the specimen has been passed, the specific gravity will fall very 
much below the normal point owing to nervousness. It is by 
no means uncommon in insurance work to find that young men 
of a neurotic type will pass water of a very low specific gravity, 
nllhough there may be nothing beyond the nervousness incidental 
to the examination to give rise to this abnormality. So, too, 
after hysterical attacks in women the specific gravity is, as a 
rule, considerably reduced. On the other hand, prolonged fasting 
may cause an increase in the density of the urine, and a similar 
increase may be due to concentration owing to the reduction in 
the amount passed through some form of disease, or it may result 
from the presence of some abnormal constituent. If there has 
lieen much drain of liquid from the system, such as would result 
from copious perspiration or profuse diarrhoea, the specific 
gnvHy i* likely to rise. The colour of the urine usually affords 
some indication of the amount of stress which it is legitimate 
to place upon the specific gravity. Thus, if the colour is pale 
and the specific gravity is high, in all likelihood the specific 
i- due to the presence of some abnormal constituent, 
most probably sugar; but, on the other hand, if the colour is 
pale and the specific gravity is low, it is by no means a proof 
that an abnormal constituent is not likely to be present. For 
instance, in some cases of advanced kidney disease these condi- 
tions exist, although a relatively large amount of albumin may be 
present. In febrile conditions the specific gravity is usually high, 
and this is in part due to a diminution in the quantity of water ; 
bat it is also largely the consequence of an increase in the amount 
of solids present, since in these conditions there is a definite 
increase of urea, uric acid, and other salts eliminated. It is 
obvious that when we know the total quantity passed in the day 
and its mean specific gravity it is perfectly easy to calculate 
the total amount of solids passed in the twenty-four hours ; but, 
iu endeavouring to estimate the amount of solids, care must be. 
taken not to draw wrong conclusions from a single observation 
of the specific gravity. It may be mentioned in passing that the 
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specific gravity does not vary materially with the amount ( 
albumin present. In some forms of chronic kidney trouble. 
when a large amount of albumin is being passed, the specific 
gravity is low owing to the eliminative work of the kidney being 
very much reduced by disease; while, on the other hand, in 
acute nephritis, when again a large quantity of albumin is being 
passed, the specific gravity will be high owing to the diminished 
amountof urine passed. Sir Andrew Clark described, underthe 
term 'renal inadequacy' ('Brit. Med. Jour.' 1884), a class of caseB 
in which, although the kidney presented no alteration of structure, 
it was unable to produce a perfectly healthy urine. In these 
cases the urine is low in density and deficient in solid con- 
stituents, principally in urea and its congeners. He considered 
that persons who have this renal inadequacy are characterised by 
(1) a curious inability to repair damage done to them either by 
accident or disease ; (2) not only do they repair damage slowly, 
but they are peculiarly vulnerable; (3) there is uncertainty as 
to the result of the performance of an ordinary surgical operation 
upon them. 

Reaction. — In health the urine is generally acid, owing to the 
presence of acid salts, phosphates and urates, and also to some 
extent from free acids, lactic, oxalic, acetic, &c. ; but the degree 
of acidity varies considerably with the food that, has been taken, 
with the administration of medicines, and with deviations from 
health. "With measles there is commonly considerable diminution 
in the degree of acidity. In many healthy persons the urine 
may become neutral or even alkaline for two or three hours after 
heavy meals, and to this condition the name of alkaline tide has 
been applied. Sir William Roberts, amongst others, has in- 
vestigated this condition somewhat closely, and finds that the 
eflect of dinner is not perceptible until the second hour after 
that meal, and that during ihe succeeding jliree hours the 
alkaline lide runs in its greatest strength. At the end of the 
sixth hour the tide has generally turned and the acid reaction 
has been restored. Sir William Roberts attributes the alka- 
linity after food to fixed alkali and not to ammonia ; he found 
that the urine was generally rich in earthy and alkaline 
phosphates, and mostly it was somewhat turbid from the 
precipitation of earthy phosphates. He thinks that the 
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occurrence of the alkaline tide after meals is mainly due to 
the entrance of newly digested food into the blood, rather 
than to the withdrawal of acid from the blood into the 
stomach, and he supports this idea by noting that the acidity 
of llie urine does not suffer depression for an hour or two 
after food has been taken into the stomach, nor, in fact, until 
the iN-al has been in great part absorbed. 

With medicinal substances it is far more easy to render the 
□rine alkaline than to increase its acidity. Benzoic acid and 
salicylic acid are credited with causing an increased acidity: 
the former by its conversion into hippuric acid, the latter 
into salicyluric acid. Very large doses of citric and tartaric 
acid, as well as of citrates and tartrates, may also increase the 
acidity, while moderate doses of the same drugs render the 
urine more alkaline. Cinnamic acid by its conversion into 
hippuric acid will also increase the acidity. In diseased con- 
ditions it is sometimes desirable to increase the acidity of the 
urine, or to convert alkaline urine into acid urine, and for these 
purposes benzoic acid or ammonium benzoate are most 
commonly employed. Most of the alkaline salts are capable 
of rendering the urine alkaline if given in sufficiently large 
closes, or, if given in smaller doses, they will reduce the 
acidity of the urine. All salts of potassium, sodium, lithium, 
and calcium may be nsed for these purposes. The citrates, 
tartrates, and acetates of potassium, sodium, and lithium in- 
crease the alkalinity by their conversion into carbonates; on 
tli" other hand, ammonium salts, which are so commonly alka- 
line, are found to possess very little power of rendering the 
nrine alkaline, and this has been attributed to the decomposition 
within the body of the ammonium radical, with the probable 
increased formation of urea. 

Most of the above salts which possess the power of rendering 
the urine alkaline, also increase the total quantity of liquid 
passed, and they prevent the deposition of solids in the crystal- 
line form in the urine; hence they are very com moDly employed 
when nric acid or acid urates tend to crystallise, or when these 
substances are present in excessive quantities. Lithium com- 
pounds appear to be the most active, and from the lower atomic 
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weight of lithium a smaller quantity of this drug will be s 
cient to render a large amount of uric acid soluble. 

Odour. — The characteristic odour of the urine maj be inta 
sined by the addition of mineral acida. When undt 
decomposition an ammoniacal odour is usually present; hei 
to a certain extent, the odour may be an indication i 
reaction. Under the influence of certain drugs or foods 1 
odour may be considerably modified: thus asparagus, cubebs 
and copaiba modify the characteristic odour, while turpentine L 
said to produce an odour of violets. Diabetic urine has moe 
a faint sweetish odour (somewhat like that of chloroform), wh 
may occasionally be increased when diabetic coma is impending 
The odour is also modified considerably by the presence < 
blood, but, as a test, the odour is of little value as compared witt 
the colour or with chemical reactions. 

Tests for albumin. — Under different conditions of disease 
various forms of albumin exist in the urine, and the following 
may be enumerated : (1) Serum albumin, the form which is 
most commonly present in the blood serum ; (2) serum globulin, 
or paraglobulin, which is frequently present with serum albumin, 
although its proportion varies ; (3) peptone, which has been 
described as occurring after the absorption of inflammatory 
effusions; (4) pro-peptone, or albumoses, intermediate in con- 
stitution between proteids and peptones; (5) acid albumin, or 
syntonin, the result of the action of acids upon albumin, which 
is sometimes found in natural conditions ; (6) alkali albumin, 
produced by the action of alkalies upon albumin and occasion- 
ally found in the urine; (7) haemoglobin, the red colouring 
matter of the red corpuscles, found in hematuria and hemo- 
globinuria, also after poisoning with arseniuretted hydrogen, or 
salicylic acid, after transfusion ami other conditions ; (8) fibrin, 
found in cases of hematuria ; (9) mucin, an albuminoid sub- 
stance, a constituent of mucus ; this is added to the urine after 
its secretion in the kidney, being derived from the urinary 
tract; (10) lardacein, said to be occasionally present in renal 
casts. 

Most of the testa which have been employed in the recog- 
nition of albumin in the urine apply chiefly to serum albumin 
and serum globulin. The tests for albumin are almost endless, 
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and with few exceptions they depend upon the coagulation of 
tbe albumin either by heat or by the addition of some reagent. 
When a small quantity of urine is heated, the aerum albumin 
and serum globulin coagulate at a temperature much below the 
boiling point. The opacity thus produced might, therefore, be 
confused with that resulting when earthy phosphates are present 
in excess; the precipitate in the latter case may, however, be 
dissolved, so aa to form a clear solution, by the addition of a drop 
or two of nitric acid. On this account, therefore, the test of heat 
alone is rarely employed ; sometimes a few drops of acetic acid 
or nitric acid are added before heating the urine so as to prevent 
the precipitation of phosphates, but if the acid is added in 
excess tbe albumin is converted into acid albumin, which no 
longer precipitates with heat. Unless the urine is acid, or iB 
acidulated with a small quantity of acetic acid or nitric acid, the 
heat test alone is uot to be trusted. When the urine is alkaline, 
although it may contain a relatively large amount of albumin, 
it will often show no indication of opacity on boiling the upper 
layer. It is important to remember this source of fallacy, espe- 
cially when patients are taking alkalies. In a case recently 
under my care at King's College Hospital the urine remained 
perfectly clear after boiling, though the addition of a few drops 
of nitric acid sufficed to bring down a dense cloud. When 
the urine is highly alkaline it may be necessary to add far more 
than the regulation ' two or three drops ' ; nitric acid must be 
added until the alkalinity is distinctly overcome. In my opinion, 
this possible source of error forms a strong objection to the routine 
employment of the heat test, since, unless its importance is fully 
appreciated, it must inevitably lead to the non-detection of 
albumin, even when a large proportion is present. 

The turbidity due to precipitation of phosphates by heat has 
already been referred to ; this is moat likely to occur when the 
urine is alkaline, neutral, or very slightly acid. This precipitate 
can scarcely be mistaken for that due to albumin, since it clears 
up speedily on the addition of a Btnall quantity of acetic or 
nitric acid. A test that is rather more useful, although per- 
haps not so precise, consists of the addition of cold nitric acid 
bo as to form a layer below the albuminous urine, when a white 
coagulum is formed at the line of junction of the fluids. In 
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performing this test it is sometimes recommended that the acid 
should be put in the teat-tube first, and the urine gently floated 
on to the surface of the acid. When performed in this way 
a very sharply defined line of opacity is produced, but if the 
amount of albumin present is very small the line is sometimes 
narrow and indistinct. I have generally found that for small 
proportions of albumin it is better to put the urine in the tube 
first and to allow the acid subsequently to trickle down the side 
of the tube ; the ring of opacity thus produced is usually wider 
and more evident, even though perhaps not quite so opaque. 
Occasionally, when testing with cold nitric acid, a very faint 
cloud of opacity makes its appearance in the upper or middle 
part of the column of urine, instead of at the line of contact of the 
two fluids; this haze might be mistaken for one produced by 
albumin, but it is really due to the presence of mucin, which is 
only precipitated in very dilute nitric acid. It may be readily 
distinguished if the acid has been added with sufficient care, 
so as to produce a sharply defined line of contact. Other 
objections to this test are that it, may produce an opaque zone 
with urates, with urea, and with resinous substances. The 
zone with urates can be readily dissolved by heat ; the ring of 
opacity with urea consists of crystalline plates which, by their 
structure, can be easily recognised. 

In distinguishing the turbidity due to urates from that due 
to albumin, Sir William Roberts says that albumin begins to 
OOtgnlate immediately above the stratum of acid, and thai the 
turbidity spreads upwnrds, while with urates the opacity first 
appears at or near the surface of the urine and spreads down- 
wards This distinction, although frequently true, is not 
invariable. I have often seen the opacity commence immediately 
above the level of the acid; sometime! the irregularity of the 
up[ir-r k-vel of opacity serves to indicate the probable nature of 
the precipitate; oocamonaUy cloud-like films wreatbe upwards 
through the urine like rising mists above a Swiss valley ; sour— 
mmeDcing in thu way, the whole of the urine in the 
upper part of the tube becomes opaque. When this occurs I 
liiive always fmiiid fluit slight litiit cautiously applied to the 
upper part of ihe tube, without disturbing the lower layer of 
acid, is sufficient to restore the original transparency. I have 
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only met with these possible sources of fallacy when dealing with 
urine concentrated by free pen pi ration, by diarrhoea, or by rise 
of temperature, and the results have been most striking when 
testing 1 urine immediately after it has been passed, as in insur- 
ance work. Urine examined later, under such circumstances, 
will probably be opaque before the application of any tests, owing 
to the deposition of urates in an amorphous form as the urine 
cools. 

Before leaving the cold nitric acid test, it may be well to 
enjoin caution iu adding the acid, so that the two liquids should 
not mix freely. When poured in quickly and carelessly, an 
acid albuminate may be formed and dissolved in the excess of 
acid so that no line of opacity may result, even though a fairly 
large amount of albumin may be present. 

Picric acid was largely recommended by the late Sir George 
'ohnson ; this test consists in adding an equal quantity of a 
.urated solution of picric acid to the urine and subsequently 
tiling. With the addition of the picric acid, if albumin is 
present in any form, the mixture becomes opaque, and this 
opacity is rendered more evident on boiling the solutions. It 
has been objected that picric acid gives precipitates with pep- 
tones and with alkaloids such as quinine, but these readily 
dissolve on heating. 

Sir William Roberts recommends the employment of acidu- 
*ed brine composed of a saturated solution of common salt, 
lidulated with 1 per cent, of strong hydrochloric acid. This 
upon all varieties of albumin, but has not come into general 

Trichloracetic acid has been recommended, and in my bands 
s given good results, always indicating the presence of minute 
traces of albumin, but sometimes also apparently forming a 
crystalline line of opacity, possibly with urates. This acid has 
e advantage of being of high specific gravity in the liquid state, 
; it is often employed in the tbrra of crystals. If used 
j the solid state, a crystal is dropped into the test-tube, and, 
ter liquefaction, gives a very sharply defined line of separation 
; urine, in which any opacity is readily apparent. Dr. 
. M. Reese ' states that trichloracetic acid precipitates, not only 
' Brit. Med. Jouw., Mutch 22, 1390. 
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the albumin ordinarily found in the nrine, but also an albumin 
occasionally present, which is dissolved by acetic acid. In four- 
teen out of eighty-seven different specimens of urine he 
obtained a precipitate with trichloracetic acid and not with 
nitric or picric acids, or heat and acetic acid. His paper Ib of 
special interest, since in eleven of these fourteen cases granu- 
lar, epithelial, or hyaline casts were found, and in three of 
these eleven cases the necropsy showed distinct changes in the 
kidneys. Dr. C. F, Keywood ' speaks of this test as being 
in some respects without a rival, since for clinical use nothing 
else known is so handy, quick, and decisive. Although I have 
formed a high opinion of the value of this test in the ready 
detection of minute traces of albumin, I am convinced that, 
with the cold nitric acid test, it shares the danger of giving falla- 
cious results when the urine is rich in urates. On three recent 
occasions both these tests have at ouce given the appearance of 
a dense precipitate of albumin, and on microscopic examination 
the zone of opacity was found to consist of numerous minute 
crystals of urates. In each case the urine was highly concen- 
trated, the opacity disappeared on heating the test-tube, and re- 
appeared on subsequent cooling ; while when the urine was heated 
and diluted no precipitates were obtained with either test. I 
venture to lay some stress upon these occasional results with the 
cold nitric acid teBt and with trichloracetic acid, since I think 
it is probable that they may explain some of the supposed cases 
of ' albuminuria ' which are unexpectedly met with in insurance 
work, more particularly when hot weather or other passing con- 
ditions have led to unusual concentration of the urine. In 
doubtful cases it is always advisable not to trust to asingle teBt, 
and also to repeat the tests after moderate dilution of the 
specimen. 

Salicylsulphonic acid has been recommended for the precipi- 
tation of nlbumin, and it is said that the reaction is not affected 
by the presence of urea and uric acid, peptones, or glucose. 
Of other tests that have been employed it may be sufficient to 
mention metaphosphoric acid, ferrocyanide of potassium, tung- 
state of soda, potasaio- mercuric iodide, and ammonium sulphate. 
Failing's solution generally gives a reddish-brown or mauve 
1 Merck's BuiUlin, Fab. 1801. 



INTRODUCTORY 



23 






colour in the presence of serum albumin, wbile it. gives a 
rose-pink with peptones and pro-peptones. This reaction has 
been termed tiie Biuret reaction. 

The cold nitric acid test, the teat of boiling with the 
subsequent addition of a few drops of nitric acid, and the test 
with picric acid are those which are most commonly employed, 
as being easy or sufficiently accurate for all practical pur- 
poses. The test-pellets devised by Dr. Pavy and the test- 
papers by Dr. Oliver are frequently convenient for testing 
urine away from the consulting room, but they are scarcely 
to be trusted if only a slight reaction is given. 

The estimation of the amount of albumin passed by a 
patient usually involves a somewhat lengthy process, but if 
the specimen of urine be allowed to subside after it has been 
boiled with the addition of acid, a rough calculation may be made 
from the height at which the precipitate stands in the test-tube. 
The method which is commonly employed is that described by 
Esbacb, in which a specially graduated tube is used, the mark- 
ings upon the tube indicating the quantity of urine tested 
and the amount of the reagent employed. The reagent con- 
sists of a mixture of picric and citric acids, and the urine is pre- 
viously diluted, if necessary, until the specific gravity is not 
above 1010. After the mixture of the solutions, the fluids are 
set aside to stand for twenty-four hours, and at the end of that 
time the amount of coagulum indicates the number of grammes 
per litre. Esbacb 's method is not always easy to perform ; very 
slight changes of temperature may sometimes influence the 
extent to which the precipitated albumin will 'settle,' and at 
the end of twenty-four hours the albumin is often found in 
a cnrdy, flocculent state at the upper level of the fluid instead of 
at the bottom of the tube. 

Another method which has been suggested consists in the 
use of tannic acid to precipitate the albumin, and the suspension 
of the precipitate in the urine by means of mucilage. After 
being diluted with water the mixture is poured into a 
graduated vessel, and placed over a white surface on which black 
lines are drawn. The amount necessary to obscure the lines 
will be in inverse ratio to the quantity of albumin in the urine, 
and the quantity can be easily estimated by the employment of 
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a suitably graduated burette. In spite of its ingenuity, this 
method does not appear preferable to that of Esbach, and 
although advocated in 1889 it has not passed into general use. 
More accurate results may be obtained by the separation, dry- 
ing, and weighing of the albumin, but this process is lengthy 
and difficult. Sir William Roberts's dilution process is based 
upon the fact that when urine is diluted with water, it is found 
that, after a certain stage, opacity with nitric acid only appears 
between thirty and forty-five seconds after the fluids have come 
together. Esbach's method is probably the most satisfactory, 
and gives results which correspond closely with those of drying 
and weighing. 

For further details concerning the accurate quantitative 
estimation of albumin, the reader is referred to text-books 
dealing purely with clinical chemistry. 
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CHAPTER I 

ALBUMINURIA 

From a clinical aspect it will be well to regard the subject 
of albuminuria as divisible into two broad classes : 

(A). Extra-renal, false, or accidental albuminuria. 

(B). Renal, or true albuminuria. 
In the former the albumin is not derived from the renal vessels, 
but is, from some cause, mixed with the urine after it has been 
secreted ; and in these cases, although albumin is readily 
detected, sometimes in large amount, it affords no indication of 
renal disease. Under the heading of ' Renal, or True Albu- 
minuria/ it is proposed to consider all those cases in which the 
albumin is added to the urine during its secretion, and is 
derived mainly, if not entirely, from the renal vessels. The im- 
portance of the symptom varies greatly with the cause ; some- 
times it denotes grave disease of the kidney, of an acute or 
chronic character; sometimes it is an indication of disease in 
other parts of the body, affecting the circulation through the 
kidney ; sometimes it serves as a warning of some physio- 
logical error of life, the removal of which is speedily followed by 
the disappearance of the danger signal. 

All forms of classification of renal, or true albuminuria, are 
open to objection. Many have been attempted and in turn cast 
aside. It is practically impossible to classify the varieties ac- 
cording to their frequency, their permanent character, or even 
their importance. Ideas of frequency depend largely upon the 
class of individuals examined and upon the tests employed ; 
general practitioners, hospital physicians, and medical officers 
of assurance companies and others, who are in the habit of 
examining the urine of presumably healthy individuals, would 
probably differ widely if questioned regarding the relative 
frequency of the different forms of renal albuminuria. Then, 
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again, with reference to the permanency of the symptom, it is 
generally recognised that in many of the most chronic forms of 
kidney disease, albnmin may frequently be absent for week3 or 
months, just as in many forme of functional albuminuria. It 
is still more hopeless to attempt to group varieties of renal 
albuminuria according to their importance, partly on account of 
insufficient data, and partly on account of the extreme difficulty 
of assessing their relative prognostic valne. While conscious 
of many objections to the classification which has been adopted 
in the following pages, it has been selected as being the most 
intelligible and useful. In all probability, several of the groups 
overlap; thus it is not easy to indicate a sharp boundary 
between the dietetic and oxaluric groups, and it may be safely 
asserted that many cases of albuminuria, which at their com 
mencement have been correctly placed in one category, may, at 
a later stage, have to be relegated to another. The following 
classification of renal forms of albuminuria must therefore be 
regarded as convenient merely and provisional. 



(B). Renal, or True Albuminuria 

1. Without definite structural change of renal tissue, 
(a) Mechanical causes affecting the blood pressure withi 

the kidney, as diseases of the heart, the lungs, 

other viscera, or overstrain of renal vessf 

muscular exercise. 
((*) Hmmaiogenoiis changes, as from anaemia, toxic influence 

febrile conditions, pregnancy, syphilis, or dietetic 

causes (which may lead to oxaluric or lithsemic 

changes), 
(c) Functional, intermittent, and cyclic forms, which, 

gether with the albuminuria of adolescence, may result 

from alterations of blood pressure or from htemato 

genous changes. 

2. With definite structural change of renal tissue. 

The appearance of albuminuria as a symptom of numerous 

diseases of the kidney which are marked by structural changes, 

as with Acute Nephritis, Chronic Nephritis, Renal Cirrhosis, 

iWi- Cirrhosis, Puerperal Nephritis, Lardaceous Disease, 
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and other conditions, is dealt with in detail under these respective 
headings. It may be sufficient to mention here that the amount 
of albumin affordB very little indication of the severity of these 
diflferent diseases — it may often be extremely small, or albumin 
may even be absent for a time, in diseases with almost hopeless 
prognosis. The modifications in the amount of albumin, the 
quantity of urine, the specific gravity, and the proportion of the 
normal constituents of the urine, will be fully considered 
in dealing with the indications of each disease. 






(A). Extra Renal, False, or Accidental Albuminuria 

In this group the urine, as it is excreted by the kidney, ib 
to be regarded as normal, the addition of albumin resulting 
from some accidental cause after the urine has left the kidney. 
This cause is commonly the addition of blood or of pus. The 
presence of blood maybe due to the irritation of some part of the 
urinary tract by a calculus ; a renal calculus may thus give rise 
to blood, and consequently to albumin in varying amount, accord- 
ing to the site it occupies ; if lying in the pelvis of the kidney, 
and not subjected to changes of locality, the amount of blood is 
generally small. On the other hand, if the calculus has been 
dislocated from its position of quiescence and lodged in the infun- 
dibulum, or passed onwards to the ureter, the amount of blood 
increases greatly, even though the total quantity of urine may 
be for the time diminished. The occurrence of hsematuria as an 
indication of vesical calculus is too well known and too surgical 
in character to require more than a passing mention. Hematuria 
which results from the presence of malignant or villous growths 
in the bladder will fall into the same surgical category, though 
it frequently comes first under the notice of the physician ; it is 
usually to be distinguished from that due to calculus by the 
absence of the characteristic radiating pain. It may also be 
noted that it is, as a rule, more irregular in its appearance 
and disappearance. The urine may, without warning and with- 
out apparent cause, suddenly be found to be dark, smoky, or 
opaque with blood, and a few hours later it may have regained 
its normal appearance, even though the preseuce of blood and of 
albumin may still be demonstrated by appropriate tests. Ma 
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such cases have come under my observation, some occurring i 
young women, some iii elderly men. Until the precise cause 
is recognised they always give rise to much anxiety, and, 
indeed, eveu after the cause has been clearly ascertained, the 
prognosis depends largely upon the age and general condition. 
As illustrations I may mention three cases that have lately been 
under my notice. Two occurred in young women. In the first 
case, the presence of small traces of blood and albumin in the 
urine bad been noted for some months, and the urine had 
repeatedly been examined microscopically, oxalates in abun- 
dance and a few altered blood corpuscles being the only 
abnormalities detected. Without other warning, and with no 
accompanying symptoms, the urine was one day fouud to be 
highly blood tinged ; it rapidly cleared in colour, and then 
again, although the patient was kept in bed, returned to a dark 
reddish-brown, and, after a few days of oscillation, resumed 
its normal condition, when she passed from observation. 
Similar changes occurred in the second patient, but in this C 
we were more fortunate in convincing her of the advisability of 
a thorough examination of the bladder ; a villous growth was 
detected and removed, and she made a speedy recovery. In 
the third case, an elderly clergyman, a malignant tumour was 
found to be the cause of the hematuria, but the patient's age 
aud general condition rendered an operation inexpedient. 

When the albuminuria is dependent upon some inflam- 
matory or ulcerative changes leading to the formation of pus, 
the urine is more or less turbid, since cellular elements are 
present in addition to pus serum, and the former are insoluble 
in water. The serum is mostly albuminous, and does not differ 
materially from the blood serum. Unless the degree of inflam- 
mation is severe, the amount of albumin is generally compara- 
tively small. The microscopic appearance of the pus corpuscles 
varies with the condition of the urine. When the urine is acid 
the corpuscles may be either globular or amti'boid. If it is alka- 
line, or of low specific gravity, the corpuscles swell to twice or 
thrice their usual sise, and the nuclei become more evident. It 
may sometimes, especially in fuses of candidates for life assurance, 
be very important to be certain that the albuminuria is due to 
pus alone ; this is often extremely ditlicult, though an opinion 
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may Ik broadly based on the results of a microscopic t 
tion. The true cause may be sometimes ascertained by noting 
the degree of admixture of the pus with the urine. If it is due 
to urethral irritation, the urine which is first passed is more 
turbid, and contains more albumin than that passed towards the 
end of micturition. As a rule, however, very valuable informa- 
tion may be gathered from an examination of the meatus or 
the linen. 

Purulent catarrh of the hladtter may cause a suspicion of 
true albuminuria, but it may be distinguished by the physical 
properties of the urine, which usually has an ammoniacal odour, 
and is either alkaline when it is passed, or speedily becomes so, 
owing to rapid decomposition. Microscopically the sediment is 
found to conlain pus corpuscles, vesical epithelium, crystals of 
triple phosphate, and bacteria. 

I'l/fliti* is suHidently common to require special attention; 
though, as a rule, the clinical features are so distinct that there 
is little possibility of error. In advanced cases there is usually 
more or less pain and tenderness in the loins, and a tumour may 
occasionally be detected. Sometimes, but not always, there is 
a history of renal colic or of heeruaturia ; there is usually a 
certain amount of pyrexia, and the course of the symptoms may 
be interrupted by rigors. The quantity of pus present in the 
urine mav show great variations, but the urine often retains an 
acid reaction which helps to distinguish the case from purulent 
catarrh of the bladder; while the absence of casts in the acid 
urine wilt help to free the kidneys from suspicion of glandular 
changes. 

I'eijsittUc iinil Xjienn/itic allntminuria have been described. 
In the former, which may result from chronic inflammatory 
conditions of the prostate, the presence of prostatic cylinders, 
amyloid bodies, and Biittoher's crystals may aid the diagnosis. 
The addition of spermatic fluid is stated to cause a copious 
precipitate with picric acid, which is dissolved by heat, but no 
change ensues with heat alone, nitric acid, or ferrocyanide of 
potnannm solution with citric acid. On these grounds it seems 
safe to conclude that this precipitate, which is certainly un- 
common, does not result from the presence of serum albumin. 

In dealing with cases of albuminuria in females, the 
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possibility of contamination by tbe menstrual flow must be kept 
in mind, and it is well also to inquire about leucorrbcea. 
Either of these conditions would obviously be sufficient to give 
rise to albumin in the urine, and the utmost care therefore is 
necessary before a more serious condition is credited with its 
causation. 

From the above it will be seen that in caseB of extra renal, 
false, or accidental albuminuria the quantity of albumin, 
although it may occasionally assist diagnosis, yet plays a 
relatively unimportant part. The disease giving rise to this 
condition requires to be recognised, and the treatment, which 
is frequently of a surgical nature, does not call for further con- 
sideration here. 



(B). Renal, or Thue Albuminuria 
1. Witltout Definite Structural Change of Renal Tissue 

(«) Meclianical catises which influence the blood pressure 
within tits kOnetj. — If extra pressure is exerted through the 
general venous circulation as a result of valvular disease of the 
heart, or as a result of dilatation of the right side of the heart, 
whether consecutive to emphysema or to other chronic 
affections of the lungs, the result is frequently seen in the 
appearance of a varying amount of albumin in the urine. 
Under such conditions the quantity of urine that is passei 
sometimes small in amount ; it is frequently dark coloured, of 
a high specific gravity, deposits urates and contains a large 
proportion of urea; the leading characteristic which sepa- 
rates this form of albuminuria from others connected with 
definite disease of the kidney lies in the great variation in the 
amount of albumin passed from day to day. Sometimes under 
treatment, and sometimes as the result of rest in bed, the 
albumin may totally disappear for a short time; while if the 
obstruction to the circulation ie increased by an extension of 
the original disease, the effect is frequently speedily seen in a 
increase of the albuminuria. 

Amongst the conditions which produce albuminuria in this 
way may be mentioned obstruction of the renal veins occurring 
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independently of any disease affecting the general circulation. 
Bartels records a case of this nature where the obstruction waB 
due to obliteration of the inferior vena cava above the openings 
of the renal veins. When the pressure within the peritoneal 
cavity is increased by the presence of ascitic fluid, or by the 
rapid growth of abdominal, ovarian, aneurysmal, or malignant 
tumours, and perhaps sometimes from rapid increase Id the 
size of the pregnant nterus, albuminuria, which is undoubtedly 
due to pressure on the inferior vena cava or on the renal veins, 
may frequently result ; in many soch cases the dependence of 
the albuminuria on the conditions named is only rendered 
certain if it decreases as pressure from these conditions is 
lessened. 

Amongst other ways in which similar venous congestion and 
albuminuria may be brought about, may be mentioned insuffi- 
ciency of the tricuspid valve, which so often results from mitral 
disease; and compression exerted upon the abdominal or 
thoracic cava by tumours, or by deformities of the chest due to 
spinal curvature, or by large accumulations of pleuritic fluid. 
Intermittent albuminuria, as a result of the temporary resistance 
to the free movement of the blood through the kidney, is well 
shown in an interesting case which is reported by Falkenheim. 1 
A man, fifty years of age, was admitted to hospital with a large 
splenic tumour. While he was under observation it was found 
that albumin appeared intermittently in his water, and it was 
further ascertained that the urine which was excreted while he 
was up was free from albumin, and that which was passed 
while he was in bed was albuminous. It was soon shown that 
the position in bed had also an important influence; after lying 
npon bis right side or on his back there was only a trace of 
albumin, but the nrine which was secreted when lying partly 
or completely on bis left side was highly albuminous. After 
lying on his face, or partly on his face and partly on the right 
side, there was no trace of albumin. Falkenheim further found 
that when the urine was albuminous the left testicle became 
swollen ; hence he inferred that both conditions were the 
result of pressure of the posterior border of the splenic tumour 
upon the renal vein beyond the point at which it is joined by 
1 DeuUch. ArchivfUr Win. Med., September 1884. 
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the spermatic vein. These clinical facts agree entirely with 
the results of experimental compression of the renal vein. 
Compression lasting from seven to twelve minutes hns caused 
the urine secreted during lhal time to be highly albuminous. 

Sir J. Grainger Stewart remarks that the greater the back- 
ward pressure of the systemic veins tbe more pronounced is the 
alb am in ana. He also draws attention to Ludwig's statement 
that when the renal vein is closed, the capillaries round the 
tubules become over-filled, and hence he considers that the 
transudation of albumin is not so much from the Malpighian 
tofts as from the capillaries which surround the tubules, He 
further supports these observations by the effects produced by 
the administration of digitalis to patients with albuminuria who 
are suffering from heart disease. Under this treatment tbe 
quantity of urine rises, and the albumin at tbe same time 
frequently diminishes. He explains the diuresis by the increase 
of pressure within the .Malpighian tufts, and points out that this 
would necessarily be associated with increase of albumin if the 
capillary loops of the Malpighian tufts were at fault. 

Muscular exercise. — The influence of muscular exercise in 
the production of temporary albuminuria has often recnvsj 
attention. Edlefsen noticed transient albuminuria after exertioi 
in three healthy but anaemic men. Leube examined the 1 
of a large number of healthy soldiers in the morning and founi 
it normal, but after a long march or severe exercise in 1 
summer months he found albuminuria in 16 per cent. The 
amount detected was always small, and never exceeded 1 per 
cent., and casts and blood corpuscles were absent. It is highly 
probable that tin- explanation of these interesting cases is to be 
found in variations of blood pressure, and this vii-w is supported 
by u curious observation by Dr. W. W. Keen — viz. that in one 
such case, while albuminuria was always induced by slight 
exercise, it was absent when the patient was kept in bed, and 
was also absent after from forty to fifty minutes' massage 
thoroughly applied. 

Dr. Griswold, of New York, relates the following case which 
curiously illustrates the effect of exercise in producing albumi- 
nuria. The nrine of a gentleman, who appeared before the 
medical examiner of an insurance company in the afternoon, 
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was found to contain much albumin, anil his proposal was 
rejected. The following month he was examined for another 
company, and the urine was then found to be normal. On 
narrating his previous experience, the urine was twice examined 
at intervals of a week : the first specimen was entirely free from 
both albumin and casts; the second was distinctly albuminous 
antl abounded in hyaline, fatty, and granular casts. It was then 
ascertained that just before the last examination be had had 
a boxing lesson, as had also been the case before the examination 
for the other company. That this was no accidental coincidence 
was subsequently proved by repeated examinations of the water 
passed before and after boxing lessons. Albumin and casts 
were found in every specimen examined after undergoing the 
muscular exertion. A fact of great interest in this case was the 
character of the casta, which are described as being always 
hyaline, and sometimes granular as well. This would seem to 
show that it does not lake so long for hyaline casts to form as 
has generally been supposed. 

Interference in the circulation through the renal arteries 
may sometimes cause albuminuria. Thus, for example, when 
the circulation through certain areas is arrested by the presence 
of an embolic plug detached from the valveB of the heart, the 
congestion in the surrounding vessels is commonly associated 
with the appearance of albumin or of blood in the urine. It is 
well known that an embolus constantly gives rise to engorge- 
ment of the neighbouring vessels, and this engorgement neces- 
sarily leads to transudation of albamin. 

It is highly probable that the albuminuria and hematuria 
which are ao commonly met with as complications of purpura 
and scurvy must be attributed to a rupture of capillaries similar 
to that which occurs beneath the skin or on mucous membranes. 
So that amongst these mechanical causes we see that the 
Byniptom may be produced through veins, arteries, or capillaries. 

(1>) Hamatogerum causes. — Another group of causes may be 
classified as ha;matogenous, where the condition results from 
some change within the blood. Sir William Gull stated that 
he not unfreqiiently noticed albumin in the urine of anaemic 
young girls about the time of puberty. This condition I have 
often met with amongst children in the out-patient department, 
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i so common as the albuminuria 
which occurs so frequently in young 



but it has not appeared to fc 
dependent upon errors in diet v 
children. 

Fagge states that aniemia leading to deficient blood supply 
through the renal arteries, as in cholera, is to be considered 
a cause of albuminuria, and in support of this view he 
quotes Bartets and Cobnheim, who regard the albuminuria as 
the result of the ischsemia which exists during the state of 
collapse; and he further lays stress on the fact that the renal 
affection of cholera appears never to form the starting point of 
chronic Bright's disease. Cohnheim maintains that this albu- 
minuria is precisely analogous to that which can be produced ex- 
perimentally by temporary obstruction of the circulation through 
the renal artery — a condition which may last for hours or even 
days after the obstruction iB removed. 

Some of the toxic agents wbicli influence the secretion of 
the kidney may probably produce albuminuria by altering the 
composition of the blood. Thus, the albuminuria and hajmaturi: 
which occur after the administration of many of the newe 
antipyretics may be explained in this way. Antipyrine, 
phenacetin, pyrodiu, and many others of the coal-tar derivatives 
produce this symptom by disorganising the red blood corpuscles, 
and there is some probability that the ha?maturia which 
occasionally follows the administration of certain anaesthetics, 
especially of chloroform, should be attributed to the Bame cause. 
In 1876 M. Bouchard found that the inhalation of air mixed with 
chloroform -vapour caused an intense albuminuria and hematuria, 
although the amount inhaled might be too small to produce 
either sleep or anaesthesia. This albuminuria he regarded as 
toxic, though he was uncertain as to the exact method of action : 
the drug might either influence the glandular elements at the 
time of elimination, or, if carried to the nerve centres by the 
blood, it might there affect the parts presiding over the nutrition 
and circulation of the kidney. Similar experiments by MM. 
Ferrier and Patin have confirmed these observations ; but M. 
Ferrier is disposed to attribute the albuminuria to a certain ten- 
dency to asphyxia produced by the chloroform. The albuminuria 
which sometimes accompanies the late stages of diabetes might 
perhaps be grouped under this heading, since although in some 
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6 it may be due to acute inflammation of the kidney, or to 

e nervous influence afl'pcting the vessels of the kidney, yet in 
>ability the symptom may also result from the changes in 
the blood. 

In some cases of malaria it is possible, as Germain See 
remarked, that hematogenous albuminuria may depend on 
alteration of the blood and the production of a more diffusible 
form of albumin. Irritation of the kidney by toxic agents 
which act as renal irritants will often produce albuminuria. 
Thus, in poisoning by metals or caustic poisons, by lead, mercury, 
phosphorus, cantharides, or turpentine, hematuria or albuminuria 
ore frequently noted. Sometimes these toxic forms of albu- 
minuria may be regarded as hematogenous, as in the case of 
poisoning with phosphorus; more commonly their influence is 
mainly irritative and exerted through modifications of the 
vascular system. The danger of producing albuminuria, or of 
increasing a pre-e si stent albuminuria, should be remembered in 
prescribing any of these drugs. Under these circumstances the 
albumin is almost invariably accompanied by blood, and the 
history of the employment of an irritant is sufficiently clear for 
the symptom not to give rise to any uncertainty of diagnosis. 

Ollivier ' demonstrated causal connection between albuminuria 
and lead poisoning. He found that dogs, rabbits, and guinea-pigs 
when poisoned with repeated doses of carbonate of lead invariably 
passed albuminous urine, and that their kidneys exhibited signs 
of incipient organic disease. These observations were confirmed 
clinically by himself, and by Lancereaux and Danjoy. Ollivier 
inferred that the existence of lead in the kidneys induced an 
organic lesion of these organs, and that the albuminuria was 
the consequence of that lesion. 

jV[ nrotic albuminuria,, — A form of neurotic albuminuria has 
been described, and it is certain that in many cases this classi- 
fication would be a convenience. I have often noticed a faint 
cloud of albumin when candidates for life assurance have had 
nervous diuresis before presenting themselves for examination, 
and I have also found the same condition amongst young men 
who are being physically examined for appointments, In many 
such cases reference to the medical attendants has shown that 
■ ArcHves QtntraUs, 1803, ii. pp. 530 and 709. 
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the albuminuria was absolutely transient; it occurred only on 
the one day of nerve strain or excitement and not subsequently, 
when the individual was kept under close observation. In 
other cases, especially amongst very neurotic women, the 
albumin may be observed to come and go in an irregular 
fashion, and in these cases chronic renal disease can only be 
excluded by the absence of any other symptoms of renal trouble. 
Some cases associated with long continued nervous strain or 
business worry may fall into this category, but it is possible 
that many should be placed rather in the group of oxaluric or 
lithssmic cases. It is extremely difficult to differentiate such 
cases of long continued albuminuria due to nerve strain from 
true cases of chronic nephritis; indeed, it seems probable that 
many gradually pass from the functional to the organic group. 
An acute neurotic albuminuria may be of little moment, but a 
albuminuria, often repeated and prolonged, even though nswoeinted 
with distinctly neurotic symptoms, must always be regarded with 
suspicion and anxiety. 

The explanation of neurotic albuminuria probably lies in 
diminished vase-motor tone affecting the vessels of the kidney, 
the inhibiting influence of the higher centres being partially 
arrested during the discharge of nerve force in other directions. 
Possibly the cases of slight albuminuria in voung men who have 
beeu working hard for competitive examinations may belong 
to the neurotic group ; but very often, although the neurotic 
element is distinctly present, these cases may find a truer 
solution on reference to the digestive system. The prolonged 
sedentary application may have been followed by constipation 
and digestive disturbance, and this is the more likely if the ides 
of the need of large quantities of food has been accompanied by 
the desire to save time by hurrying over meals. 

This classification oF neurotic albuminuria may frequently be 
misleading, and cases originally placed iu this group may later 
have to be put under another heading. I have notes of a case 
of albuminuria from supposed overstrain in preparing for a 
competitive examination, showing that the amount of albumin 
discovered at the time of the physical examination wa 
slight that the candidate was given the benefit of the doubt, 
and passed by a very high medical authority. Two years later, 
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when he had not been working particularly hard, this gentle- 
man came under niy observation, and was then found to be 
anaemic, and to have a high-tension pulse, with accentuation of 
the heart sounds at the base ; these indications and the examina- 
tion of his water, with the low speciBc gravity and fairly large 
quantity of albumin, left me in no doubt that he was suffering 
from chronic kidney mischief. 

The association of albuminuria with diseases of the nervous 
system is not common, ami the connection is not easily traced. 
Bernard produced polyuria with albuminuria by irritating the 
floor of the fourth ventricle above the site of the diabetic punc- 
ture. Section of the spinal cord in rabbits below the seventh 
cervical vertebra is followed by a like result. Laschkewitsch 
has seen it produced in man by an injury to the spinal cord by 
a pistol-ball which entered the spinal canal between the third 
and fourth dorsal vertebras. Effusion of blood into the kidney 
and albuminuria have also followed section of the vaso-motor 
nerves of the kidney by Von Witticli, Ludwig, and Hermann. 
It dues not appear, however, very probable that albuminuria 
often results from central nervous lesion. Grainger Stewart 
only gives six cases out of 450 where the connection appeared 
to bear any causal relationship— two cases of epilepsy, two 
of exophthalmic goitre, one of infantile paralysis, and one 
of multiple Heterosis. So far as albuminuria appears with 
diseases of the spinal cord, it seems mostly to be the 
result of catarrh of the bladder rather than of secondary renal 
changes. The converse, the production of nervous symptoms as 
the result of chronic albuminuria, constituting B right's disease, 
is extremely common. The frequent association of hemiplegia 
and of the renal headache merely requires mention here ; they 
will be dealt with together with other nervous symptoms among 
the sequelse of Bright 's disease. 

.Albuminuria has been met with in cases of concussion of the 
brain, in tetanus, delirium tremens, and epilepsy, but in such 
cases it is not easy to ascertain whether it is a consequence or a 
cause ; thus, before leading to delirium tremens, alcohol may 
have induced chronic Bright's disease, and epileptiform convul- 
sions associated with albuminuria should always lead to a 
suspicion of nnemia rather than of epilepsy. 
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Febrile albuminuria. — A large number of cases with high 
temperature frequently present, albuminuria. Though when 
the disease appeal's to be dependent on some definite toxic 
organism, albuminuria may appear without any very great rise 
of temperature, yet sometimes it appears to be associated rather 
with the height of the temperature than with the presence of any 
infective material. It is undoubtedly very convenient to classify 
a form of ' febrile albuminuria' where the term does not neces- 
sarily imply the existence of any acute or chronic renal change. 

When albuminuria occurs in the course of scarlet fever it 
is frequently, although not always, an indication of nephritis; 
but it is well to bear in mind that for a short time small 
quantities of albumin may sometimes occur during the early 
stage of scarlet fever. The initial or early albuminuria of 
scarlet fever occurs in about a third of the cases, and may 
make its appearance during the first few days ; its occurrence 
is generally associated either with unusual severity of throat 
symptoms, or with a high temperature. Except as an accom- 
paniment of other severe symptoms, this early albuminuria 
is of small importance, though sometimes it gradually leads on 
to late albuminuria, or true scarlatinal nephritis, as the primary 
urgent symptoms subside. Scarlatinal nephritis most commonly 
commences after theend of the first week of the fever — generally 
in the course of the second or third week — but the risks of this 
complication are continued, in a minor degree, until fully six 
WMib from the onset. As will be seen later (vide 'Scarlatinal 
Nephritis'), the relative frequency of late albuminuria varies 
greatly in different epidemics of scarlet fever. 

With diphtheria some albumin is present in a very large 
number of cases at the acute stage, but it is exceptional to find 
that the albumin is associated with blood-colouring matter, and 
it is also exceptional to find dropsy or ursemic symptoms, 
although suppression of urine may occur. Henoch states that 
he has never observed nrtemia or anuria, and Filrbringer has 
only seen tbem on one occasion. J have elsewhere dealt with 
the subject of diphtheritic albuminuria in some detail; 1 but it 
may be well here to repeat that the albuminuria of diphtheria, 
although frequently associated with severe symptoms, is im- 
1 DtphtJicria and Antitoxin, Lnngmaua, 1996. 
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portant rather as an indication of the severity of the attack 
than on account of any renat symptoms or permanent renal 
affection that are likely to result. In such cases there is 
frequently a large amount of renal epithelium to be found in 
the sediment, red corpuscles may sometimes be met with, and 
renal casts are frequently present, and are usually more opaque 
than in cases of true kidney disease. If the diphtheria does 
not prove fatal from laryngeal or toxic symptoms, the albuminuria, 
even in severe cases, frequently passes away as the patient 
recovers, although in exceptional cases it may be some months 
before the last traces of albumin disappear. 

Some authors recognise a form of diphtheritic nephritis, 
and consider that the engorgement of the kidney and the cloudy 
nreiling of the epithelium, which are so frequently found after 
deutli, are to be regarded as indications of a form of true 
nephritis; but inasmuch as these charges do not appear to 
precede permanent alterations in the structure of the kidney, 
it may be well to discard this term in favour of diphtheritic 
albuminuria, which does not imply the presence, or at least the 
constant presence, of permanent renal changes. 

In typhoid fever albuminuria may occur in the course of the 
second week — Murchison and others have noticed it in one-third 
of the cases— and some authors have endeavoured to attribute 
many of the so-called typhoid symptoms to nephritic changes. 
Sometimes in typhoid fever the albuminuria is associated with 
hematuria, which may continue up to the fourth week. 
Ftlrbringer states that he has seen cases accompanied by dropsy, 
but lif qualifies this statement by saying that the intensity of 
the dropsy was always proportional to the severity of the fever, 
and he also says that in such cases the fever followed its normal 
course. It is quite exceptional for severe uremic convulsions 
to occur in the course of typhoid fever, but when they occur the 
prognosis is invariably bad. Albuminuria has been stated to 
occur in from G8 per cent, to 88 per cent, of cases of typhus fever. 

It is comparatively rare for albuminuria to be associated 
with measles, and there is some reason for suspecting that 
some of the cases which have been described under this heading 
were really cases of scarlatina] nephritis. 

Id the course of small-pox albuminuria 
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but it is generally associated with the presence of a large 
quantity of blood in the urine, which appears to be derived 
from the pelvis of the kiduey. 

Genuine hemorrhagic nephritis, even with dropsy and fatal 
uraemia, has been shown to occur occasionally with chicken-pox, 
and some stress should perhaps he laid upon this fact, as the 
disease is frequently of so mild a type that the early symptoms of 
nephritis may be overlooked unlesB they are specially sought for. 

With whooping-cough albuminuria is occasionally found, 
but it appears to be frequently associated either with rise of 
temperature owing to the development of some intercurrent 
disease, or else with frequent and violent paroxysms of cough, 
when, in all probability, the albuminuria must be regarded as 
due to alterations in blood pressure, rather than to febrile or 
toxic causes. The albuminuria of whooping-cough varies greatly 
from day to day, and it is comparatively rarely associated with 
hematuria. It does not produce any symptoms directly referable 
to renal changes, and although it is often associated with an 
ana?m!c and dropsical appearance of th^ face, this cedema is 
genenlly purely local, and is often to be seen independently of 
the occurrence of albuminuria. The puffiness round the eyes 
no often observed in pertussis appears to be only linked with 
albuminuria as results of a common cause, the distension of 
capillaries, and consequent effusion, during the severe paroxysms 
of QOOgh, 

Acate tonsillitis is sometimes associated with albuminuria, 
although not with the same frequency as diphtheria; hence 
when albuminuria occurs with any tonsillar affection it is more 
likely to favour a diagnosis of diphtheria than one of acute 
tonsillitis ; and it is by no means uncommon to find that, in 
mild cases, the appearances are so uncertain that bacteriological 
investigations mast be trusted to assist the diagnosis. 

In the course of the different varieties of malarial fever, 
albuminuria of a hemorrhagic form is extremely common, 
lvannenberg has described organisms as being present in the 
fresh urine in such cases, and he thinks that the origin of the 
illness is to be explained by these germs having affected the 
renal parenchyma. This explanation does not seem to be 
entirely satis factory, since the albuminuria mostly occurs after 
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sudden rises of temperature, and there appears to be no evidence 
that the organisms in the urine are increased duringthis period. 
Sir J. Grainger Stewart says that cases of albuminuria are often 
met with iu those who have suffered from malarial poisoning, 
even although they have not had ague, and he thinks it is often 
associated with a degree of inflammation of the tubules, and 
attended by dropsy and the presence of a few tube casts. 
Professor Atkins ' mentions a tubal and diffuse form of nephritis, 
as the result of malaria, and doubts whether the disease ever 
occurs primarily as purely interstitial nephritis. Whether the 
albuminuria is associated with temporary or permanent renal 
efcangM, or whether it is simply an accompaniment of the febrile 
state induced by the malignant poison, all observers are agreed 
that it should be treated with quinine or with arsenic, rather 
than by the ordinary measures directed primarily for the treat- 
ment of albuminuria or nephritis. 

With croupous pneumonia, especially amongst children, 
albuminuria is frequent. It usually makes its appearance about 
the fourth day and continues until the eighth day, and its 
existence does not seem in any way to influence the course of 
the primary disease. Fiirbringer's experience is that simple 
albuminuria is to be found in about one-third of all cases, but 
I believe that the percentage is really much higher amongst 
children. Inflammation of the glomeruli has been described in 
cases of pneumonia, but, for the cases that recover from the 
pneumonia, the prognosis is essentially favourable, so far as 
subsequent liability to kidney disease is concerned. 

Erysipelas and acute rheumatism are also occasionally asso- 
ciated with albuminuria, but in these diseases this symptom 
appears to be entirely dependent upon the height of the tem- 
perature. 

Symptom* of fclirih albuminuria. — From the foregoing 
remarks it will be readily seen that the gTeat majority of the 
forms of albuminuria at present under discussion have usually 
no symptoms which can be definitely attributed to the urinary 
change. It is true that in these cases the general condition of 
the patient is very often serious; that the temperature is very 
high and sometimes presents great variations ; that the pulse 
1 AmtT. Journ. of the Med. Soc., Jul; 1384. 
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may be quick, and that sometimes dyspnoea and collapse 
supervene; but most of these symptoms appear to depend 
rather upon the original illness than upon any renal disturb- 
ances. Cases have been described in which serious gasti 
symptoms and intestinal disturbances have formed the prelude 
to rigors, pains in the limbs, stoppage of urine, dropsy, and fatal 
ura?mia, but these are quite exceptional. 

Tlieoretical exphmatioiw of albuminuria in falrrile diseases. — 
If it is difficult to describe the symptoms of albuminuria occi 
ring in the course of febrile diseases, it is still more difficult 
provide a theory which shall explain the occurrence of this condi- 
tion. Gerhardt accepted a theory of abnormal processes of filtra- 
tion under the influence of increased temperature. Another 
hypothesis is that the condition results from relaxation of the 
vascular walls owing to altered innervation, such relaxation 
allowing a more ready transudation of albumin into the urine. 
It has been proved experimentally that, in animals, a rapid 
increase of the body temperature can produce albuminuria, and 
it has been suggested that, under such circumstances, the 
albuminuria may be the result of increased blood pressure. 
Although there are some arguments in favour of this hypothesis, 
it must be observed that febrile albuminuria is often met with 
when the blood pressure is abnormally reduced owing to the 
weakening influence of continued high fever, or owing to weak- 
ness of the cardiac muscle. Hence pyrexial albuminuria is 
by some attributed to a depression of the blood pressure, to 
pa-^ive r-ngoiyeinent and retardation of the Mood current in the 
glomeruli. 

Attractive as it may appear to associate high temperature 
and albuminuria as cause and effect, both experimentally and 
clinically, the parallel is not found to hold constantly, since 
albuminuria may be found with the slightest degree of fever, 
and be occasionally absent when the fever 1b very high. 
According to Leyden and Eckstein, febrile albuminuria depends 
upon ' an abortive kind of acute nephritis,' and if this sugges- 
tion is accepted it would render unnecessary any further theories 
connected with alterations of the blood pressure, and it would 
open up the classification of a form of renal inflammation which 
should I>e styled 'toxic nepl iritis,' since the theory would 
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suggest that the albuminuria results from elimination through 
the kidneys of a toxic agent due to the growth of specific micro- 
organisms. This explanation would account for the frequent 
llMBOC of albuminuria in febrile affections which, so far as is 
known at present, do not depend upon an infectious organism ; 
but, on the other hand, it appears to me to raise a new difficulty, 
since it does not in any way explain why albuminuria is not 
always met with in diseases which always depend upon the 
growths of micro-organisms. Thus, for example, in diphtheria, 
scarlet, fever, and many other infectious diseases, albuminuria, 
though frequent, is not constant. It has been suggested that 
this symptom may depend upon the elimination of an increased 
quantity of urea in the course of fevers ; but it is difficult to see 
huw this should produce albuminuria, although it is easy to see how 
fallacious deductions might be drawn from careless testing, wheu 
tin? aline contains large quantities of urea, uric acid, or urates. 
In the majority of cases of febrile albuminuria the anatomical 
appearances are not characteristic of any recognised form of 
nephritis, as might, indeed, lie inferred from their classification 
With Other forms of albuminuria without definite structural change 
of nasi tissue. The appearances here described are not constant, 
although they occur with sufficient frequency to deserve mention. 
The anatomical appearances are usually confined to cloudy 
swelling of tin- epithelial cells of the urinary tubules. In 
some cases the kidney appears somewhat large, and it may 
occasionally lie bypenetnic ; in others, however, the kidney 
appears paler than usual, and, in addition to this anaemia, the 
kidney may appear actually smaller. Roy explains this con- 
traction as the result of irritation of the central nervous system 
produced by infective blood. .Sometimes, when the condition 
has been extreme, desquamation with formation of casts and 
haemorrhages into the tubules may be found, but these definite 
changes are only met with in exceptional cases. On micro- 
scopical examination of the urine in cases of febrile albuminuria, 
hyaline casts are almost invariably present; blood corpuscles 
and renal epithelium may sometimes be found, and occasionally 
degenerated and granular casts. Fiirbringer considers that 
febrile albuminuria, especially in diphtheria, gradually passes 
anatomically and clinically, into genuine nephritis, but 
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this is contrary to my own experience of the extreme frequency 
with which such cases permanently recover. 

AOruminuria in pregnancy. — During pregnancy albuminuria 
occurs so frequently, and its connection with puerperal nephritis 
and with eclampsia is so close, that it has been deemed advisable 
to treat the Bubject in detail at a later page. It must be men- 
tioned here, however, as there is no doubt that the albuminuria 
of pregnancy must be recognised as one of tin* varieties of true 
renal albuminuria, which is sometimes, although not always, 
unassociated with structural change of the kidney. Numerous 
theories of explanation have been formulated respecting this 
occurrence. Rayer thought it was due to hydrajmia, which 
exists during pregnancy, and in support of this theory he 
referred to the experimental production of albuminuria by the 
injection of water into the veins of an animal. Tbis experiment, 
cannot be regarded as conclusive, since it simultaneously caused 
an augmentation of blood pressure within the renal vessels — a 
condition which might, in itself, produce albuminuria by over 
distension of the Malpighiau tuft of capillaries. Claude 
Bernard, in view of the albuminuria caused by tbe injection 
of white of egg into the circulation, thought that in pregnancy 
a similar result might ensue from superalbuminosis. Others 
have held that it resulted from an increased blood pressure, 
either from compression of the aorta below the renal arteries, 
due to the growth of tbe gravid uterus, or by similar pressure 
upon the renal veins. A theory, which was at one time re- 
ceived with favour, attributed the nymptoms to true renal 
disease, excited by obstruction to tbe tlow of urine through the 
ureters, through pressure of the uterus. In addition to other 
objections, this theory wholly fails to explain the frequent rapid 
disappearance of albumin after parturition — a fact inconsistent 
witii true nephritis from obstruction. Nervous influences due 
to communications between tbe uterine and renal plexus have 
been suggested, and more recently much attention has been 
paid to certain white infarcts, which are frequently found in 
the placenta of women who have bad albuminuria. Colonies 
of bacteria have been found in these infarcts, 1 and injection of 
these genus into the veins of guinea-pigs and rabbits set np 

1 Ehth&rdt and Favre, Nouv. Arch. d'ObtUl. tt de Gi/rtfc, Sept. 18'JO. 
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parenchymatous nephritis, It has been suggested that these 
germs, in non-pregnant patients, produce leucorrhoea and 
1. 1 her symptoms of chronic endometritis, while in pregnancy they 
lead to placental infarcts and nephritis. Although these obser- 
vations ure of considerable interest, they fail to account for the 
clinical fact of the frequent disappearance of albumin within 
twenty-four or forty-eight hours after delivery. 

ABntmmwia in syphilis, — Although syphilis is often asso- 
ciated with habits of life which may result either in the 
production of extra-renal or accidental albuminuria, or else in 
chronic renal cirrhosis, there are a certain number of cases in 
which it is difficult to attribute the albuminuria to either of 
these causes. From their clinical features, and especially from 
tin- readiness with which they yield to mercurial treatment, 
there appears to be no doubt that a form of syphilitic albumin- 
uria, independent of renal structural change, must be recognised. 
During the early days of treatment it ia always difficult to 
assign the albuminuria in any particular case to this cause, and 
even when the urine gives no further reaction some doubt may 
remain, since similar disappearance of albumin is of frequent 
occurrence in the course of renal cirrhosis. Dr. Oscar v. 
Petersen ' published the results of an inquiry into the con- 
nection of syphilis with albuminuria and nephritis. He found 
renal lesions were present in thirty-four out of eighty-eight 
necropsies of syphilitic bodies, and he also ascertained that in 
thirty-six cases in which the fatal issue had been caused by 
syphilis, seven of the patients had succumbed mainly to chronic 
nephritis. This led him to examine the urine in two hundred 
consecutive cases of syphilis, all of which were treated by intra- 
muscular injections of salicylate of mercury. The urine was 
examined by boiling and nitric acid, once after admission, and 
subsequently once a week, usually on the day after the 
mercurial injection. In fifty-five — i.e. 27'5 per cent, of all cases 
examined — albumin was found. In twenty- eight it was depen- 
dent on an accidental admixture of proteids from purulent 
balanitis, gonorrhoea, prostatitis, &c.; in nineteen it was transi- 
tory, and in sewn there was a genuine permanent or syphilitic 
albuminuria. It is possible that some of these results might 
1 Vratch, No. 21, 1891. 
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be attributed to the salicylate treatment, since Et is well known 
that salicylates may occasionally, when given in large doses, cause 
albuminuria, or even hematuria, of a transitory nature. The 
influence of mercury, on the other hand, is purely beneficial ; 
its elimination by the kidney does not cause a genuine 
albuminuria, though the existence of nephritis in a syphilitic 
patient may often be inferred from the readiness with which 
sponginess of the gums appears under mercurial treatment. In 
spite of this, however, Dr. v. Petersen maintains that syphilitic 
albuminuria is rapidly cured by the use of mercurials. 

Dietetic awl ditjenlirr albuminuria. — The frequent associa- 
tion of albuminuria with serions diseases of the digestive system 
baa long been recognised. It occurs under many conditions 
where tumours may be reasonably believed to cause an inter- 
ference with the normal circulation of blood through the 
kidney. It has been observed occasionally in cases of cancer of 
the stomach or liver, and in connection with gastric catarrh, 
with chronic intestinal irritation associated with diarrhtea ; it is 
also not uncommon in strangulated hernia and in other cases of 
intestinal obstruction. 

Apart from these conditions, it has been encountered so 
often with milder disturbances of digestive functions that many 
authors recognise a form of dietetic or digestive albuminuria. 
Sir J. Grainger Stewart has found that the ingestion of food in 
many healthy people is followed by slight transient albuminuria, 
and he thinks it may be referred to altered blood pressure, or to 
altered chemical composition of the blood serum, or to both 
causes acting simultaneously. Dr. Stanley Rendall concludes 
that in such cases there is a true hfematogenous albuminuria, 
produced by an alteration of the blood plasma and not by any 
change in the kidneys or their blood pressure; he thinks this 
alteration may be due to the introduction of an imperfect form 
of albumin into the blood current, resulting from some disorder 
in digestion or assimilation. Murchison, in view of the symptom 
being frequently intermittent or remittent, considered that it 
wa* due to hepatic derangement, independently of structural 
disease of the kidneys, but he also allowed that renal degenera- 
tion might follow as the result of continued elimination i 
products of faulty digestion through the kidneys 
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Experiment in this direction has given very conflicting 
results. In animals albuminuria has been shown to follow the 
injection of egg albumin into the veins or into the rectum, but 
authorities differ widely as to the effects obtained after the 
introduction of egg albumin into the stomach. In many cases 
the ingestion of raw eggs in succession has produced headache, 
sickness, and diarrhoea, and these symptoms have sometimes, 
but not always, been accompanied by albuminuria. On the 
other hand, I have found that this result appears occasionally 
to ensue after eating two or more cooked eggs, especially if 
hard boiled, and similar observations have been previously made 
by Clande Bernard and others. I have notes of several cases 
<>f young men, large eaters mostly, in whom I have observed 
this condition ; in one it appeared to result from a habit of 
taking two meals only in the day, and of consuming large 
quantities of food on each occasion, and in this case diminution 
and distribution of food were speedily followed by the disappear- 
ance of albumin. The main feature of this class of cases is the 
isntity of albumin passed and the variability of the 
condition of the water. 

Other substances besides eggs, such as pastry, nuts, cheese, 
Ac., are often credited with the production of albuminuria in 
healthy individuals, but the effect on the average man is so 
slight and so uncertain, that these albuminurias, if they exist, 
must be set down to idiosyncrasy. While in exceptional cases 
the nature of the food or some special idiosyncrasy produces 
albuminuria in otherwise healthy individuals, it is far more 
common to find this symptom result from defective digestion or 
imperfect metabolism, and it is accordingly convenient to sub- 
divide some of these digestive albuminurias into («) oxaluric, 
(b) gonty or lit.hasmic. 

(a) Omalitric tilhuminuria. — This is most common in early 
adult life, though it may occur in children and even in the aged. 
Sir Andrew Clark ' considered that the majority of cases of 
albuminuria occurring in young men of from eighteen to thirty 
years of age fell into the group of oxaluric albuminuria. 

This condition may be produced by a variety of circum- 
stances. Grave errors in diet or defective digestion may lead 
1 Brit. Med. Journ., Aug. 16, 18M, 
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to an increase in the amount of oxalates excreted, and it is 
possible that, owing to the sharp edges and corners of these 
oxalate crystals, they may scratch the mucous membrane and 
thus cause the appearance of albumin or blood in the urine. I 
have repeatedly found crystals of oxalates in cases where only 
a variable trace of albumin has been discovered, and where the 
quantity and specific gravity of the urine have not departed 
sufficiently from the normal conditions to allow of diagnosis 
chronic renal affection. 

This oxaluric albuminuria ia extremely common, especially 
amongst young men, and in all probability it accounts for a 
very large number of the cases of slight albuminuria seen at 
insurance offices. In these the urine is of good colour, the 
specific gravity is frequently normal, and there are no vascular 
changes indicative of chronic renal affection. The frequency of 
oxaluric albuminuria may perhaps be often overlooked by the 
regular medical attendant, since persons suffering from it may 
not be troubled by any symptoms directing attention to the 
water, and, indeed, they rarely make any complaint of their 
health. Occasionally they may admit that they suffer from 
low spirits and lassitude, and sometimes they may confess 
to slight dyspeptic trouble, but unless they are also passing 
phosphates in excess they rarely appear to think much about 
their symptoms or to attach much importance to the condition, 
even when it has been pointed out. 

(It) Ooaly or lilhamic albuminuria, — Lithienria may be the 
predisposing cause of a transient albuminuria at almost any 
age, while in patients advanced in years it may form the 
foundation of an albuminuria which, after commencing in an 
insidious irregular way, ultimately gives place to a permanent 
albuminuria with definite structural changes, changes which 
affect not only the kidney, but also the vascular system, and are 
indicative of chronic renal disease. In young children, however, 
especially in those who receive an insufficient supply of liquid and 
an over supply of solids, the urine may become highly concen- 
trated, and may give evidence of an increase of urea as well as 
of the presence of varying amounts of albumin. In such cases 
the urine is high coloured and of relatively high specific gravity, 
and it may form a sandy deposit of urates which are readily 
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recognised either on microscopic examination or on heating a 
small quantity of the deposit, when the urates will dissolve. 
Such cases of slight albuminuria may sometimes be met with 
in young adults who consume enormous quantities of meat, 
and it is readily amenable to a more rational dietary. This 
form of albuminuria is closely allied to the preceding, and it is 
generally a fleeting condition which passes off with an increased 
consumption of liquid or with a diminished supply of nitro- 
genous food. 

During the early attacks of paroxysmal gout albuminuria is 
frequently absent, though it appears when tbe attacks occur 
with increasing frequency. At the commencement of a gouty 
attack there may be no albumin, but, according to Lecorche, it 
appears to have distinct relation to the excretion of uric acid, 
being present about the third or fourth day of the attack, and 
diminishing as the excretion of uric acid diminishes. The 
amount of albumin in these cases is usually small, and it 
indicates the inability of the kidneys to cope with the increased 
and altered work entailed by the gouty changes. Not only is 
there the increased metabolism associated with the pyrexia, but 
there may also be irritation of the tubular epithelium by the 
excess of uric acid to be eliminated. Such urinary changes are 
generally the precursors of more serious structural alterations in 
the kidney, although it is extremely difficult to decide the exact 
stage at which chronic renal affection must be diagnosed. The 
tubal catarrh may be excited by an acute attack of gout in 
kidneys which are already undergoing cirrhotic changes, and 
although it may pass off with the acute attack of gout, it will 
probably leave these changes somewhat more advanced than 
before. In cases of chronic gont some degree of albuminuria is 
common, and the urine usually presents the ordinary characters 
of interstitial nephritis. The amount of albumin is generally 
small and variable ; it may disappear for long periods, and a 
diagnosis of Bright's disease is therefore scarcely justifiable ; but 
frequently other changes in the urine, such as polyuria and low 
specific gravity, changes due to a deficient elimination of urea and 
salts, will form a sufficient justification for a diagnosis of chronic 
kidney disease. According to Virehow l the acute irritation of the 
' Berl. klin. Woch., No. 1, 1884. 
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urinary organs, accompanied by albuminuria which sometimes 
occurs in gouty persons, is not due to acute nephritis, but to a 
general purulent catarrh of the gen i to- urinary tract, excited by the 
excess ofuricacidin the urine. Insupportofthisviewhe narrated 
his personal experience in 1883. After suffering forsome time with 
considerable urinary irritation, the urine containing pus, albumin, 
and tube casts, he was led to examine the urine more attentively, 
On adding acetic acid he was surprised to find the whole field 
covered with microscopic crystals of uric acid to an extent he had 
never seen before. He then took biborate of soda and Carlsbad 
water, and under this treatment the urinary trouble quickly 
subsided. 

Iu this connection I may mention some similar observations 
which I recently made upon the urine of a gonttcmau, aged 72, 
who had at various times passed small concretions, though at the 
time when I examined his water he was free from any urinary 
pain. I found, however, that there was a faint cloud of albumin 
formed on the addition of cold nitric acid, the urine being of a 
specific gravity which varied from. 1025 to 1030. The faint ring 
of opacity which first formed, speedily extended towards the upper 
part of the test-tube, and on examination of this zone of opacity 
it was found to be due to numerous minute colourless crystals of 
uric acid. When the urine was examined with trichloracetic 
acid similar reactions occurred, but in this case the crystals were 
somewhat larger, of a rosette form, and coloured. As the excess 
of uric acid disappeared under treatment, no trace of albumin 
could be found. 

Functional, Intermittent, and Cyclic Forms of Albuminuria, 
together with the so-called albuminuria of adolescence 

The above constitute the most debatable ground connected 
with albuminuria. It occasionally happens that every effort to 
trace the cause of albuminuria fails, and such cases have been 
sometimes regarded as ' physiological,' since no known pathologi- 
cal conditions can be found. The use of this term was vigorously 
contested by the late Sir George Johnson, who regarded the 
appearance of albumin as an indication of a departure from the 
healthy or physiological state. The term 'functional' is less 






open to objection; it only implies r departure from the normal 
condition of work, without attempting to account for the cause. 
The other terms, 'intermittent' and 'cyclic,' have largely lost 
their original limitations, and they might with equal propriety 
be employed in the description of many of the varieties of 
albuminuria already dealt with, as well as of some cases of 
chronic nephritis or cirrhosis. The term ' intermittent' merely 
indicates that sometimes, perhaps for days or weeks, albumin 
may be found, and that such attacks occur without any regularity, 
and are separated by intervals, of varying length, during which 
no trace of albumin can be detected. This sequence of events 
marks many cases of renal cirrhosis, and it is equally characteristic 
of the history of many diabetic cases. 

The term 'cyclic albuminuria' was originally used to denote 
the presence of albumin for a certain period only, the urine 
during the remainder of the twenty-four hours being entirely 
free from albumin. Dr. Pavy, who described this form, thinks 
it may continue lor weeks, months, or yean- without impairment 
of health. As a rule, casts are absent, but sugar has sometimes 
been detected, and crystals of oxalate of lime are mostly present. 
He states that he lias observed sharp, unduly forcible cardiac 
impulse, but that the pulse was not hard and sustained, as in 
the early stages of Bright's disease. I think it is extremely 
probable that, under this beading, Dr. Pavy has grouped two or 
more well recognised types of albuminuria; some of the cases 
with crystals of oxalate of lime may perhaps belong more 
properly to the group of oxaluria, while those with the altered 
natnre of the cardiac impulse may possibly be found, in their 
later history, to have been really premonitory indications of 
chronic nephritis or renal cirrhosis. Sir J. Grainger Stewart, in 
his interesting and valuable book on ' Albuminuria,' describes a 
'paroxysmal' variety; and he illustrates his remarks by de- 
scribing, as a typical case, the symptoms presented by a young 
woman who was admitted on account, of acute illness. She had 
general malaise, some degree of fever and gastric catarrh, some 
pufimess of the face, but no dropsy. The nrine was rather 
scanty, dark in colour, and loaded with albumin. It contained 
tnbe casts in great number, and of several varieties — epithelial, 
granular, and hyaline — and there were also some crystals of 
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oxalate of lime. He compares this condition to paroxysmal 
hemoglobinuria, and states that both may be brought on either 
by cold and wet, or sometimes by errors of diet and alcoholic 
intoxication. In considering the explanation of such cases he 
refers to the probable irritation of the kidney due to oxaluria, 
and thinks that if any alterations of blood pressure exist they 
are only a secondary element. I prefer not to accept this 
classification of paroxysmal albuminuria, for two reasons. In 
the first place, beyond the sudden onset, which necessarily 
attracts attention, there is nothing to differentiate such an 
attack from those already described under the heading of 
'Oxaluric Albuminuria;' and secondly, because similar speedy 
improvement may often be witnessed in the course of cases of 
renal cirrhosis. 

Another form is described by the same author as simple per- 
sistent albuminuria, and he summarises the features of this class 
in the following way: persistent presence of albumin, usually 
in small quantity, with few tube casts, and these mostly hyaline, 
without, diminution of urea, increased vascular tension, cardiac 
hypertrophy or other consequence of renal malady, persisting 
for a period of months or years, and little influenced by diet or 
exercise. The relation between these transient forms of 
albuminuria and Bright's disease is perhaps comparable to that 
existing between a slight pulmonary hivmorrhage and phthisis. 
Such heeniorrhages are undoubtedly sometimes the precursors of 
phthisis, but, although they cause much anxiety, they are not 
necessarily followed by serious pulmonary changes. 

Closely allied to the foregoing types stands the condition 
originally described by Dr. Moxon ' as the albuminuria of adoles- 
cence, and spoken of by Sir William Roberts '* as albuminuria of 
wlatescmrfs, transic.'tl „r ffiytMoffieai albuminuria. According 
to Moxon, the symptom continues during a long period in a 
desultory and irregular way ; the patient is out of condition, 
listless and languid, sleeps too much, and yet rises unrefreshed, 
is anaemic, and grey and sunken about the eyes. Disorders of 
digestion may often be noted, and yet at times the general 
health appears to be perfect. The amount of albumin varies 

1 Cuy't Botp. Reports, 1878, vol, ixiii. p. 333. 
On Urinary and Renal Diieaia, p. 167. 
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greatly — mostly only a trace is present, but occasionally a dense 
thick ring may be obtained by the contact test. Even in the 
individual case the amount varies from day to day, and at 
different hours of the day. Some specimens, especially those 
passed before breakfast, may be quite normal, while albumin 
appears later in the day. Sometimes it is found only in the 
urine passed shortly after meals. Generally the urine is of 
good colour, and fairly high specific gravity ; it may contain 
a large excess of urea, and frequently, on standing, it deposits 
urates and oxidates, and sometimes a few hyaline casts may be 
formed. The occurrence of casts is important, as it indicates 
that the albumin is derived from the capillaries of the Malpighian 
tuft, or from those of the convoluted tubes, instead of resulting 
from irritation of some portion of the genitc-urinary tract 
and the later admixture of albumin. Dr. T. Morley Hooke 1 
was the first to draw attention to the remarkable influence of 
rest in bed upon the albuminuria of adolescence. He found 
that the symptom was reduced, removed, or kept in abeyance 
when patients were kept in bed. Conversely, others have found 
the frequency of the symptoms greatly affected by muscular 
exercise. Leube 2 examined tbe urine of soldiers after a long 
march, and found albumin in the urine of 16 per cent. Dr. 
Clcuit-nt Dukes 3 agreed that it sometimes followed excessive 
exertion, bnt found that it occurred after a sudden change of 
temperature, after mental emotion, and sometimes after an error 
in diet. At the same time he held that alterations in diet were 
very uncertain in their results: a patient who had no albu- 
minuria when taking milk, might not be able to add a little 
bread to his diet; while one who had to limit his food in the 
strictest way so long as he was up and about, could eat and 
drink freely if kept to bis bed. 

In his latest writings upon the ' albuminuria of adoles- 
Dr. Clement Dukes* protests against the employment 
i term, which he considers inappropriate, since the 
is not exclusively one of adolescence. He is con- 
that a considerable proportion of the cases which 

' Brit. Med. Jottrn., 1878, ii. p. 596. * Vtrck. Arch., 72, p. 145. 

' Brit. Med. Journ., 1878, ii. p. 791 ; and 1881. ii. p. 776. 
' Lancet, December 12, 1891. 
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are ordinarily described under this term never recover, but 
progressively increase, and he suggests that tbe terra ' early 
albuminuria ' might be more correct. He thinks, however, that 
the only appropriate name would be one which should designate 
the actual state as a hyperastnic or an inflammatory change in 
the vascular system of the kidney, or hypera?mia depending 
Upon a neurosis of the nervous supply (vase-motor) to the 
vascular system of the kidney. As on many former occasions, 
he protests against calling this condition ' functional albu- 
minuria,' since he holds that though like the early stage of any 
other disease it may be transient and recoverable, yet if the slight 
attackB be frequently repeated they tend to produce permanent 
organic mischief. His explanation of tbe condition is that in 
the early stages there is a ' congestive neurosis arising from a 
certain state of the vaso-motor nerves, which have lost control 
over the blood vessels of the kidneys.' He believes that a fre- 
quent or a chronic congestion must entail changes in the gland 
cells and eventually cause an ' interstitial plastic exudation,' 
which, pressing on the parenchyma, will eventually destroy the 
secreting tissue of the kidney, these changes ultimately producing 
the contracted or cirrhotic kidney. He maintains that it is 
incorrect to speak of ' cyclic albuminuria ' in such cases, since 
it ia solely the sudden transfer of the body from the horizontal 
to the vertical position which entails this cyclical character, 
owing to the alteration in the circulation. He holds that all 
cases of albuminuria, except, of course, those of acute nephritis, 
commence in this way. The albuminuria is present or absent 
only intermittently at lirst, but as the case advances it usually 
becomes confirmed. In short, his theory is that where the 
hvperivinia of the kidneys is severe the albuminuria is persis- 
tent in whatever position the body may be placed, whether at 
rest or not, and whatever diet may be taken; while if the 
hyperemia be slight, from the cause having been trivial, or 
from a severe attack which is [Kissing away, then the albu- 
minuria only shows itself when the body assumes the vertical 
position, or under exercise, or after a full meal. If the 
hyperemia be prolonged, however slight in degree, the albu- 
minuria gradually becomes persistent owing to the permanent 
dilatation of the blood vessels, anil thus tends to the destruction 
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of the kidneys. He thinks, moreover, that many cases of 
albuminuria which have been attributed to overwork should be 
classed under this category, and he finds that in their treatment 
a dose of blue pill is far more efficacious than cessation from 
work. 

There is much that is attractive and plausible in the line of 
reasoning adopted by Dr. Clement Dukes, and there is, I think, 
little doubt that harm may result from taking too sanguine a 
view of the relative unimportance of this 'albuminuria of 
adolescence.' I prefer to retain the term, as it conveniently 
applies to a large number of transient forms of albuminuria 
occurring during early life; but I am convinced that in 
all such cases it is most desirable to attempt to arrive at the 
Underlying cause, and to correct errors, and treat the individual 
instead of resting satisfied with allaying anxiety with the assur- 
ance that the symptom is one of little importance, which will be 
outgrown. Careful inquiry of habits, careful examination of the 
water, and close attention to the frequency of the symptom and 
the time of its occurrence will often furnish useful data for advice 
and treatment. These cases are constantly coming under my 
observation in insurance work, and in the examination of young 
men for various appointments, and in a large proportion it is 
possible to refer the case of ' adolescent albuminuria ' to one of 
the foregoing categories, and to provide for appropriate treats 
ment of the digestive or nervous system. In some, however, T 
must confess that this effort fails, but, I am disposed to think that 
the failure may be ascribed to the lack of candour on the part 
of the patient. Still, even in these cases, the condition should 
not remain untreated. Most of these patients, with their 
lethargy, pallor, and dark lines below the eyes, furnish, even in 
the absence of a history, sufficient data for a hypothetical line of 
treatment, which in most cases includes modification of diet, the 
use of purgat ives, early rising, and the encouragement to indulge 
moderately in some form of athleticism. Many such patients 
are morbid and Felf-conscious, and require musing from their 
apathy. I am by no means convinced that, if left to themselves, 
most of these cases of adolescent albuminuria pass on gradually 
to the establishment of a chronic kidney disease, but I regard the 
condition as essentially pathological and not physiological, and 
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I fear that much harm to the individual may result from leaving 
the condition unchecked. So far as the patient is concerned, I 
am sure, with Dr. Clement Dukes, that it would be safer to fear 
the later development of chronic kidney disease, than to lull him 
into a false sense of security by calling the symptom ' physio- 
logical/ 




CHAPTER II 

HEMATURIA 

Hematuria occurs so frequently in connection with albuminuria 
tbat it merits separate attention, even though in the etiology 
this involves a certain degree of repetition. Thus it is to be 
met with in a large number of the cases of extra-renal, false, or 
accidental albuminuria; it occurs also in many of the consecutive 
class of the forms of renal albuminuria, and in the course of 
both acute nephritis and chronic nepluitis. 

Unless the quantity of blood in the urine is very small, its 
presence may usually be recognised by the colour. When it is 
derived from the kidneys it is equally diffused through the urine 
as it is passed, and it imparts to it a reddish or smoky tint, 
and, after standing, the blood subsides and forms a dark-brown 
cloudy deposit. If, however, the blood has been added from 
some part of the urinary tract, from the ureters, the bladder, or 
the urethra, the colour is usually more brilliant and distinct, 
and clots may be found in the deposit. When examined with 
the microscope, if the urine is acid and of average density, the 
corpuscles may be recognised, but they speedily disappear in 
alkaline urine, or in urine of low specific gravity. When the 
specific gravity is high, they may either retain their ordinary 
shape, or they may shrink aud become more or less crenated. 
In dilute urine they absorb fluid and swell, so that they lose the 
normal bi-concave appearance, and appear like pale discs with 
sharp outlines. They may be distinguished frum other cells by 
the delicacy of their outline and by the absence of visible cell 
intents, and especially by the absence of a nucleus. They 
may be sometimes mistaken for confervoid sporules, or for the 
nuclei of renal epithelium. The former are frequently oval, and 
may show signs of budding, while the latter have greater sharp- 
is of outline, readily absorb colouring agents, and are frequently 
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partially surrounded by some portions of the epithelial cells. 
On spectroscopic examination the presence of blood may be 
recognised by the two dark bands between Frauenhofer's lines 
D and E. Frequently, however, it is more convenient to test 
with tincture of guaiacum and ozonic ether, and to obtain the 
characteristic blue colour. 

When blood is present there is always of necessity more or 
less albumin ; hence the conditions already described as giving 
rise to accidental albuminuria are in many cases also causes of 
hematuria. It may be convenient, however, to group together 
the conditions under which hfBmatnria is most likely to occur. 
Heematuria may result from either (1) local lesions, or (2) it 
may be symptomatic of some other disease, and (3) it may be 
supplementary or vicarious. 

1. Local lesions. — By far the greatest number of cases of 
hematuria arise from local lesions, due to over- distension or 
rupture of blood vessels within the substance of the kidney, 
the pelvis of the kidney, the ureter, bladder, prostate, or urethra. 
When the hemorrhage comes from the substance of the kidney 
it is always associated with tube casts, which commonly contain 
blood corpuscles, often more or less altered in nature, bat still 
distinctly recognisable. This form of hematuria is most 
commonly seen in acute Bright's disease, or in the course of 
active congestion supplementary to chronic Bright's disease. 
The frequency with which hematuria occurs as part of an 
attack of acute nephritis, or as an indication of an acute con- 
gestion interrupting the course of a chronic nephritis, are so 
well recognised that it is perhaps unnece^-ary to give details 
of illustrative cases, but ha?mataria frequently trenches on the 
border-line separating medicine from surgery, and it is no un- 
common occurrence for some hesitation to be experienced in the 
out-patient department as to whether the case when first seen 
should be considered as medical or surgical. Thus a man, 
J. G.. aged 08, was transferred from one department to another 
on account of his hematuria. The urine passed in the out- 
patient department was dark-red in colour, and deposited an 
abundant sediment as it was left to cool. The urine was acid, 
its specific gravity 101G, it contained a large proportion of 
albumin, and it gave the characteristic reaction with tincture 



of gnaiacum and ozonic ether. From its appearance it was 
quite easy to understand that acute nephritis or acute congestion 
might he diagnosed ; but the man's account was that this con- 
dition had only occurred at frequent intervals during the past 
six weeks ; that the blood was not always present, although, as 
he expressed it, he had passed blood 'dozens of times' during 
that interval. He stated that sometimes the urine was white 
and milky, and that it generally had considerable deposit. His 
chief complaint was of pain across the lower part of the abdomen, 
pain which apparently commenced in the median line and 
radiated round to the lumbar region, and pain which, he stated, 
preceded the hematuria, and was relieved by the act of micturi- 
tion. He brought with him a turbid sample of urine which had 
been passed on the day he came to the hospital, and the turbidity 
was found to be due to the presence of urates, a portion of the 
fluid in the test-tube clearing up on being heated, while the 
upper zone became turbid from the precipitation of albumin. 
En ilii- particular case the pain was not like that associated with 
renal calculus, or with acute congestion of the kidney, while 
the frequent passage of water of normal colour was alone 
sufficient to indicate that the haemorrhage was not due to an 
acute nephritis, and that the case was more probably surgical 
than medical. 

Hematuria sometimes results from injuries. I remember 
one of our students many years ago having severe hpematuria 
after being injured at football. The history in that case was 
so clearly connected with the history of injury that there was 
little doubt that the appearance of blood was due to some 
laceration of the kidney. The haemorrhage ceased after a few 
days, and no permanent damage to the kidney appeared to 
follow. At about the same time I became interested in the 
case of a boy who had had profuse hematuria after another boy 
had suddenly jumped on bis back at school ; and although many 
of the later symptoms appeared to indicate that a renal calculus 
might have been displaced by tlie injury, it was found later 
that the hematuria had been really due to laceration. This 
patient, at intervals extending over some years, complained of 
considerable pain, although there was no return of haemorrhage 
and no albumin. The pain, however, was so distressing that 
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eventually an operation was undertaken to ascertain its cause, 
when it was found" that the kidney was firmly united to the 
descending colon by a firm cicatrix, and it was then remembered 
that although he bad stated that pain was readily excited by 
jolting movements, as in driving in cabs or omnibuses, yet he 
had also mentioned that it was liable to occur with fits of severe 
constipation or diarrhcea, when evidently the cicatrix was drawn 
upon by the alteration in size and position of the descending 
colon. 

Saundby has given particulars of cases in which severe 
persistent haemorrhage has resulted from displacement of the 
kidney. When the kidney has been dislodged from its position, 
or when its attachments are abnormally lax, it may occasion- 
ally be rotated upon its axis so as to cause compression of the 
renal vein and thus to lead to passive congestion. Hematuria 
from this cause is not very frequent, and it is difficult to prove 
its connection with the abnormal mobility of the kidney unless 
the condition improves with rest and pressure over the site of 
the kidney. 

Dr. David Newman, of Glasgow, considers that increased 
vascular tension in the kidney is to be regarded as a cause of 
renal pain, hematuria, and albuminuria, and he collected five 
cases which be described in some detail before the Clinical 
Society. In one of these cases the hyperemia from torsion of 
renal vessels and ureter was associated with a movable 
enlarged kidney, and the prominent symptoms were severe 
paroxysmal pain, hematuria, gastric disturbances, &c, simu- 
lating the symptoms of renal colic. In the second case, severe 
paroxysmal pain and hiematuria, with occasional blood casta in 
the urine and sometimes with albumin independent of blood, 
were also found to be due to displacement of the kidney and 
rotation on its short axis. In the third the symptoms of renal 
colic were more marked, and the urine was normal between the 
attacks of colic, and although at the time of operation the 
kidney was found to be deeply injected, enlarged, and 
moderately movable, no torsion of the ureter or vessels could be 
made out. In the fourth case, after an accident (the patient 
having been thrown from his horse), a movable tumour was 
found in the hypochondriac region. In the filth there was pain 
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in both loins, and the urine contained albumin, but do casts. 
There was a history of small oxalate calculi and occasional 
hematuria. On operating, the kidney was found to be en- 
larged, tense, and of a chocolate colour; no calculi were found. 
All uf these cases improved after operation, the albuminuria 
and hematuria ceasing and the pain being relieved, if not 
entirely cured. 

When hematuria occurs in the course of Bright's disease, 
although the quantity of blood lost may appear to be excessive, 
there is really no special immediate danger. Roberts has, how- 
ever, pointed out that the remote consequences may be extremely 
serious, since the effused blood tends to coagulate within the 
tubules, and unless these plugs of coagula are expelled by the 
pressure of the urine from behind, they may destroy the 
function of relatively large portions of glands. Saundby 
states, also, that in rare instances the hemorrhage may be 
alarmingly profuse and fatal. 

Hematuria is relatively frequent in cases of renal calculus, 
but it is only large in amount when the calculus has been 
dislodged, by sudden jolts or strains, and in such cases the 
symptom is usually accompanied by the pains of renal colio — in 
fact, the pain generally precedes the hematuria. The pain is 
generally unilateral, and shoots in the direction of the ureter 
towards the groin, and is associated with vomiting and 
retraction of the testicle. Such pain may sometimes be 
mistaken for the colic associated with the passage of a gall- 
stone, especially if the pain starts in the right side of the body; 
but in biliary colic the pain usually parses upwards and back- 
wards around the thorax, aud may seem to be centred below 
the right shoulder- blade. The detection of blood in the urine 
is sufficiently constant to enable a certain diagnosis to be made, 
but the presence of albumin would not be diagnostic. Cases 
of greater difficulty are those in which the hematuria depends 
upon minute concretions formed within the tubuli uriuiferi, since 
in these cases there is frequently very little pain, or only a 
slight sense of fatigue iu the lumbar region. In such cases the 
presence of microscopic calculi of uric acid and crystals of oxalate 
of lime may considerably aid the diagnosis. As a rule, in such 
jre albnmin is passed than would correspond with the 



6a 



ALBUMINURIA AND BRICHT'S DISEASE 



amount of blood detected. Transparent casts may sometimes 
be found, and these frequently contain the microscopic crystals 
of oxalate of lime. 

Hematuria aa the result of local lesion may also occur 
with ulceration of the kidney, and with cancer, tubercle, and 
syphilis. When it occurs with tubercle it is generally associated 
with pus, and the history mostly shows that the urine has 
contained pus for a long time, although blood has been present 
on certain occasions. Tubercle of the kidney is rather more 
common amongst children than adults — in fact, in cases of 
general tuberculosis in children, it is comparatively rare not 
to find small tubercles just below the capsule, but unless the 
tubercle has grown to large size, symptoms are usually absent. 
To a large extent the diagnosis of tubercle of the kidney is 
assisted by consideration of the family history and by the 
general appearance of the patient. Sometimes the diagnosis 
may be assisted by the evidence of tubercle affecting otter 
organs. 

When cancer of the kidney leads to hematuria, the 
hematuria is generally very profuse ; but cancer of the kidney 
may attain enormous dimensions without the production of this 
symptom. It ha.* been stated that only in one-fifth of the cases 
reported has hsematnria been the first symptom that baa been 
noticed before the discovery of the tumour; usually the 
development of an enormous new growth attracts attention long 
before hematuria arises. On the other hand, Saundby mentions 
a patient who suffered from ha^maturia for Bix years, and who 
died ultimately from cancer of the kidney and liver. 

Dr. David Newman ' believes that renal calculus may net as an 
exciting cause of malignant growth, and points out that in other 
organs, also, it is prolonged and comparatively slight irritation, 
rather than intense and transitory excitement, that predisposes to 
the development of cancer. The presence of a palpable swelling 
in the loin is an almost constant sign of malignant disease ; but 
cases have been recorded where the patient died from general 
dissemination of the disease without the primary growth in the 
kidney being detected. 

Hematuria is the most significant and important symptom 
1 Glasgow Mtdical Journal, March 183(1. 




Section of Cortical portion of Kidney in Chronic Xcfhritt.-, during 
a Subacute Attack. Com pressed blood corpuscles arc seen in 
the Malpighian tuft of capillaries, also filling the tubules, 
and compressing the renal epithelium. The Malpighian 
capsule is much thickened ami there is great increase in the 
corpuscles intervening between the lubes. To the right two 
tubes are wen in transverse section, containing casts. 
{Set fj>. in ami 1+3.) 
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of malignant disease of the kidney, but its diagnostic value is 
reduced from the circumstance of its being a symptom of other 
renal affections associated with a swelling in the loin — for 
example, tubercular disease, hydatids, calculus, pyonephrosis, 
4c. Hematuria from malignant disease is generally more pro- 
fuse and less transient thai: that from calculus, and is sometimes 
so copious as to cause marked anaemia. In malignant disease 
the bleeding may be so copious that the blood coagulates and 
causes obstruction of the -sreter or urethra. The urine, in 
addition to blood, may contain tube casts, epithelium, and what 
have been called by some observers cancer cells. Constitutional 
effects are produced within a comparatively limited time, espe- 
ciallv in cancer of the kidnev : anaemia, loss of flesh, and chance 
in the colour of the skin, may supervene even although the 
patient takes his food well, and the loss of blood has not been 
excessive. 

The connection between syphilis and hematuria is not very 
definite, but cases where the haematuria has been associated with 
a syphilitic sore throat have been described, and I remember 
manv years ago seeing one case where the haE-maturia. which 
came on suddenly, yielded to treatment primarily directed 
against syphilitic keratitis. On the other hand, it is well known 
that gummatous affections of the kidney may sometimes attain 
an enormous size without causing hematuria. A specimen was 
recentlv shown at the Pathological Societv bv Mr. Bowlbv. 
where gummatous affection of the kidney had caused a large 
renal tumour. The patient, a woman aged forty, had suffered 
from syphilis twenty-one years previously. She complained of 
a tender swelling in the right lumbar region, which steadily in- 
creased in size. There were no other symptoms, and except for 
an occasional trace of albumin the urine was normal in amount 
and composition. The swelling attained such a size that it 
simulated a large new growth of the kidney, and when removed 
by lumbar nephrectomy it weighed over a pound, and was found 
to be a kidney so completely infiltrated with gummatous growth 
that it was almost impossible to find any trace of the renal 
tubules, and as its removal was not followed by any diminution 
of the quantity of urine, it is almost certain that it was not 
functionally active. Two years later the patient was in excellent 



ALBTWrSUBIA AND BRIOHT'S DISEASE 



health, and there was every reason to believe that the othi 



i Cape of Good 



The endemic hematuria seen in Eg 
Hope, and some other hot countries appears to be due to the 
presence of a parasite, bilharzia htrmatobia. This ( 
attacks the bladder, but in some cases it appears to extend to 
the pelvis or to the substance of the kidney. The ova and 
embiyoa of characteristic appearance may be detected in the 
urine by microscopic examination. Many years ago I had the 
opportunity of studying this condition in a young Egyptian 
student at King's College. In this case the ha?matui 
somewhat intermittent, and was always greatest when the ova 
were most numerous. Hydatid cysts may occasionally develop 
in the kidney and lead to heematuria ; this cause is also to be 
recognised with the microscope by fragments of hydatid mem- 
brane or by booklets. 

Congestion of the kidney leading to heematuria may ensue 
after extensive interference with the functions of the skin, whether 
by burns or by prolonged application of cold, as in bathing or 
exposure ; and it may also occnr as a complication of various 
acute specific diseases, such as scarlet fever, tonsillitis, diph- 
theria, typhoid fever. An. In these the boundary line separating 
hajmatnria from acute nephritis is frequently very ill-defined. 

Hematuria very often follows the employment of prepara- 
tions containing cantbarides or turpentine. The external 
application of preparations of canthnrides has sometimes been 
followed by slight heematuria ; but, as a rule, the symptom only 
arises when the drug has been administered internally and in 
fairly large doses. With regard to the production of hematuria 
by turpentine, this symptom arises occasionally when fairly large 
doses have been employed, doses, however, which are. insufficient 
to produce purgation. Under these circumstances the turpentine 
is absorbed and eliminated by the kidney instead of being passed 
out of the system by the bowel ; in fact, it is well known that the 
danger of turpentine lies in the employment of moderate doses. 

Many writers maintain that garden rhubarb can cause 
hematuria in exceptional cases, and the general opinion appears 
to be that the symptom results from the production and elimi- 
nation of oxalates. 
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Two very curious cases of hjcmaturia resulting from over- 
exertion have been described by Klemperer, 1 who attributes them 
to haemorrhage from the kidney rather than to hrcmorrhage from 
any lower part of the urinary tract. They followed respectively 
npon excessive horse riding and cycling. Most cases of ha?ma- 
turia occurring under such conditions would be probably 
referred to haemorrhage from the urethra or neck of the bladder, 
but Klemperer distinctly states that he regarded the hemor- 
rhage as being due to rupture of small renal vessels, which 
rapidly healed when the patients were kept at rest, and he gives 
the warning that when dealing with such cases other possible 
causes of haemorrhage must be carefully excluded. 

At the Pathological Society, Dr. Drew recorded a case of 
villous papilloma of the kidney, ureter, and bladder undergoing 
malignant change. The patient was a man aged 6fty-six, 
who had for three and a half years suEfered from renal colic 
and profuse hematuria. Nephrolithotomy revealed no calculus. 
The wound was subsequently opened up, and for two and a half 
months it discharged pus and flakes of epithelium with pus 
cells. After death the left kidney was hydronephrotic from 
the obstruction caused by the villous growths, which involved 
the renal pelvis, ureter, and bladder around the oriGce of the 
urethra. 

Hemorrhage from the pelvis of the kidney and ureters 
generallv results from the passage of calculi, and in these cases 
the renal colic is usually well marked ; sometimes coagula have 
formed in the interior of the ureter, and long dark clots may 
be passed. When hematuria is the result, of haemorrhage 
from the bladder, the symptoms are usually sufficiently defi- 
nite. There is generally pain in the hypogastrium and excessive 
frequency of micturition. The pain is sometimes referred to 
the neck of the bladder, and the intermittent nature of the 
hematuria and the appearance of the blood are usually suffi- 
cient to call for exploration of the bladder, when calculi or 
morbid growths may be detected. Thomas Bryant * described 
a ease of fibrous polypus of the prostatic portion of the 
urethra, associated with profuse hematuria, which had lasted 

' DeWWL tntd. Woch.. Feb. 25 *nd Uircb 4. 1607. 
* Medical Chirurgieal Transaction*, vol. lirri. 1693. 
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for six years, and had been sufficiently severe to produce 
symptoms of collapse from loss of blood. The removal of the 
polypus was followed by somewhat tedious convalescence, but 
when the case was reported, a year and a half after the 
operation, the patient had recovered. 

In the following case the haemorrhage was in all probability 
due to a villous growth, but the patient refused to come into 
the hospital for further examination, aud as she is still appa- 
rently in good health the diagnosis remains uncertain. It is 
quoted, however, as an instance of the difficulties occasionally to 
be met with. 

In 1891 a patient, MissC. F , aged 20, told me that four 

years previously she had had an attack of hematuria, and she 
stated that she had then been an in-patient in King's College 
Hospital for three weeks. She complained at that time of some 
aching pain in the back, not sufficiently severe, however, to be 
attributed to renal calculuB. Her water was high-coloured, 
contained lithates and a very minute trace of albumin. She 
had no indication of dropsy, and in all other respects appeared 
to be in good health. Microscopically, urates and numerous 
oxalates were found, but no casts. I saw her at frequent 
intervals until April 1802, when she had sudden profuse 
hematuria unaccompanied by pain. She had no increased 
frequency of micturition, no diminution in the quantity of water 
passed, and only complained of slight aching pain over the left 
ovary. This attack passed off in the course of two days, and 
there has been no return of the hseniaturia, if, indeed, the case 
was one of hematuria. This patient made no complaint of 
shivering, and she asserted that but for the appearance of the 
water she would not have known that she was not in perfect 
health. The nature of the cardio- vascular system and of the 
digestive system, as well as the frequent examinations of the 
urine, were sufficient to indicate that the case was not oue of 
Bright's disease or of heart disease, while the absence of severe 
pain precluded renal calculus. The idea of a villous growth of 
the bladder was considered, but the absence of any clots 
appeared to negative this hypothesis. In another case, that of a 
lady of about the same age, recurrent hematuria with the same 
marked absence of general symptoms was undoubtedly due to a 
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villous growth, and the haemorrhage was so frequent arid severe 
that, a suprapubic operation was performed and the growth 
removed. 

2. Symplnmnlic h><'m<ituria, — Symptomatic hematuria is 
sometimes seen in cases of purpura lucmorrhagica. When the 
haemorrhage is in the subcutaneous tissues and in the mucous 
membranes, it may be associated with severe epistaxis and 
hematuria. Occasionally it is seen also in cases of scnrvy. 
Whi'n the symptom occurs in the course of specific fevers, 
malarial fever, cholera and yellow fever, it is generally of fatal 
import. In all these maladies the diagnosis of the primary 
condition is sufficiently easy, while the hematuria, although 
a serious complication, can rarely be treated as a separate 
condition. 

Hemorrhage from the kidney occurs in some rare cases of 
hemophilia. This origin of the haematuria is determined 
largely by the family history, and personal history of the patient. 
The comparative rarity of haematuria among the symptoms of 
this disease is certainly somewhat curious, since biemorrliage 
from other parts occurs on such slight provocation. It is pos- 
sible that experience has taught these patients to avoid all 
causes of general strain upon the circulation, and that thus, 
although slight injuries give rise to disproportionate hemor- 
rhages, the vessels of the kidneys are but rarely injured by 
severe and sudden increase of blood pressure. It may also be 
suggested that in haemophilia, when haemorrhages occur inde- 
pendently of traceable traumatic causes, they affect mucous 
or serous membranes and joints before the kidneys, and that 
hence precautions may be taken which avert the additional risk 
of haeruaturia. Klemperer considers that the source of the 
bleeding may be determined by tenderness in the region of the 
kidney, by blood passed, or by the negative result of examina- 
tion with the cystoacope. In cases of uncertain origin Klemperer 
considers that exploratory operations on the kidney Bhould only 
be carried out when, after treatment for several weeks, the 
bleeding still continues, and the anaemia endangers life ; and 
he says further that if the kidney be then found healthy, it 
should not be removed, but the effect of such exploratory opera- 
tion should be awaited. 
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3. Supplementary or vicarious hu-nvtUiria. — With regard to 
this group, the cases which appear to warrant this classification 
are comparatively rare. It has been stated tliat hematuria may 
be vicarious of menstruation, 1 Hemorrhoids, and asthma. Sir 
William Roberts mentions a single case of spasmodic asthma 
which disappeared suddenly on the occurrence of hematuria; 
and he also quotes from Dr. Basham the case of a shoemaker 
who was subject to attacks of hfematuria, which always recurred 
on the occasion of his drunken wife's misconduct. Similar 
hcematuria has been described as following fits of passion, 
and occurring spontaneously in acute mania and general 
paralysis. 

Dta^/Mwwt.— The diagnosis of those cases in which the colour 
of the urine becomes so greatly altered does not generally offer 
very much difficulty. Mere examination of the urine, and even 
microscopical examination, may not help to any very great 
extent. If when blood-colouring matter is present, red cor- 
puscles are absent, a strong presumption is raised in favour of 
paroxysmal haemoglobin una, and this is rendered more certain 
if the urine speedily regains its normal colour. On the other 
hand, the occurrence of casts containing red blood corpuscles 
will frequently leave the exact diagnosis an open question, since 
when the urine is acid casts are formed whenever transudation 
of blood occurs from the capillaries of the glomeruli. Casts, 
therefore, will only indicate that the blood is derived from the 
substance of the kidney without necessarily indicating the 
cause. More valuable assistance is to be obtained from the con- 
sideration of the history of the case. When sudden hematuria 
occurs after one of the acute exanthemata, there is a strong 
presumption in favour of the existence of acute nephritis. The 
co-existence of pain with the onset of hematuria will, if the 
pain is severe, favour the diagnosis of renal calculuB, since with 
acute nephritis pain is frequently absent, or, if present, it. is 
only of a dull, aching nature. Sharp pain, especially if it in 
siillieiently severe to cause collapse and vomiting, indicates 
spasm of the ureter and acute dilatation of the kidney. Much 
may be learned from the localisation and radiation of pain. 
When hematuria is dependent upon the presence of a stone in 
the bladder, the pain is often referred to the neck of the 
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bladder, and is most intense during the act of micturition, 
especially in those cases in which this act becomes spasmodi- 
cally arrested. The existence of coagulated blood in the urine 
indicates that the haemorrhage has come from some part of the 
urinary tract below the kidney. Sometimes, in cases of renal 
calculus, long dark clots appear to be formed in the ureter, but 
in such cases the pain, which is referred to the course of the 
ureter, is sufficiently characteristic. When haemorrhage occurs 
within the bladder as the result of malignant or villous growths, 
or of vesical calculus, clots are not uncommonly present, but 
these are then of irregular shape and size, and are frequently 
passed with difficulty. 

Variations in the temperature in cases of hscmaturia mostly 
indicate the existence of an acute nephritis, but it is not 
uncommon to find this disease runs its course with very little 
alteration of temperature, unless it occurs as a complication or 
.-in I ml of scarlet fever. On the other hand, with paroxysmal 
haemoglobin uria the temperature is generally raised, and the 
patient presents the ordinary symptoms of malarial fever. 

It is frequently somewhat difficult to distinguish between 
injuries and lacerations of the kidney and renal calculus. The 
accidents which might cause laceration might also be expected 
to dislodge a renal calculus, but the pain is not usually so severe 
in cases of traumatism. 

1'nnjaogis. — The prognosis in these cases necessarily depends 
upon the diagnosis. Traumatic cases generally recover, renal 
calculus tends to recur; and in (he other conditions above 
enumerated the prognosis must necessarily be that of the disease 
which causes the appearance of the red colouring matter. 

Tnafmmt, — All cases of hematuria must be treated with 
rest in bed, which alone in a large majority will cause rapid 
diminution of urgent symptoms. Warmth is essential, more 
particularly in cases of acute nephritis and in paroxysmal 
haemoglobin uria ; while in the hasmaturia due to renal calculus, 
warmth will occasionally tend to relax spasm. Alterations in 
the diet must be adapted to the cause of the symptoms; for 
instance, while an exclusive milk diet is suitable for acnte 
nephritis, it is unnecessary in the other varieties. It is im- 
possible to lay down any general rule for the medicinal treat- 
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ment of a symptom which depends upon such a variety of causes. 
In purpuric cases advantage is sometimes derived from the use 
of ergot, while other astringents, gallic acid, tannic acid, alum, 
and various preparations of iron are frequently employed. 
Obviously, in many of the cases above enumerated, medicinal 
treatment is wholly inapplicable, and surgical aid must be 
invoked. 



CHAPTER III 

HEMOGLOBINURIA — CHYLURIA 

U.VDER the term hemoglobinuria a curious condition has been 
described, in which the blood-colouring matter, hemoglobin, is 
added to the urine, and gives all the appearance of blood until 
it is examined microscopically, when no blood discs are to be 
detected. Hemoglobinuria is necessarily totally independent of 
any injury to the capillaries of the kidney, or of any part of the 
genito-urinary tract, and it is invariably accompanied by albu- 
minuria, which sometimes appeal's to precede the appearance of 
the blood-colouring matter. The condition essentially depends 
upon rapid destruction of the red blood corpuscles, and in con- 
nection with this process the spleen generally becomes somewhat 
enlarged, while the work of both the liver and the kidney is inter- 
fered with. 

The causes of hemoglobinuria are extremely numerous. 
Those wbich are easiest to trace are connected with the action 
of various poisons. Vbgel and others have stated that it follows 
the inhalation of arseniuretted hydrogen, and it has also been 
described with poisoning by hydrochloric acid, sulphuric acid, 
carbolic acid, py n (gal I ic ,ii-id,pyro-catechin,hydrochinon,resorcin, 
naphthol, nitro- benzol, iodine, and chlorate of potassium. Under 
the influence of these poisons the red corpuscles appear to be 
disintegrated with the liberation of the colouring matter in the 
blood serum. The influence of chlorate of potassium in the 
production of hemoglobinuria is especially interesting, as this 
condition was at one time wrongly attributed to diphtheritic 
nephritis, when in reality it was produced by chlorate of 
potassium used medicinally. The toxic power of chlorate of 
potassium is now well recognised, and the albuminuria and 
hemoglobinuria which occur when this drug is being used are 
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not now likely to be misunderstood. Some authors have thought 
that the first influence of tbe drug consists in impairing or 
destroying the oxidising power of the red blood corpuscles, but 
a more recent theory is that the chief change consists in the 
transformation of haemoglobin into metha?moglobin, which has 
no power of absorbing oxygen from the atmosphere. Chlorate 
of sodium has been stated to produce symptoms as serious as 
those resulting from chlorate of potassium, but the former sub- 
stance not being so commonly employed, the symptoms have 
been less frequently observed. The possibility of producing 
urgent symptoms, with marked cyanosis and ha?moglobinnria, 
has to a large extent caused chlorate of potassium to be 
avoided as an internal remedy, and even when used as a 
gargle or a mouth-wash there may sometimes be danger from 
its absorption. Home of the recent antipyretics, more particularly 
the cold tar derivatives, produce destruction of red blood 
corpuscle* and haemoglobin uri a. 

Hemoglobinuria has been described in the course of certain 
diseases, as, for example, typhoid, scarlet fever, small-pox and 
intermittent fevers — diseases which are in all probability 
associated with some deBnite toxic agent. 

Dilution or alteration of the composition of the blood, result- 
ing either from the injection of water or of salt solutions, or 
from the transfusion of the blood of other species, has caused 
destruction of red blood corpuscles with liberation of colouring 
matter and the production of I Hemoglobinuria. According to 
Ponfick, experimental hemoglobinuria produced from the latter 
cause result* from the hemoglobin of the transfused blood cor- 
puscles being dissolved in the blood serum of the recipient animal. 
Excessive irritation of the skin by severe burns, or as the 
result of lightning stroke, has led to similar destruction of red 
blood corpuscles in the injured parts, and the circulation of the 
altered blood has sometimes caused hemoglobinuria, and at other 
times a genuine nephritis. 

na?moglobinuria is frequently associated with some forms of 
malarial fever, and it occasionally occurs in connection with 
syphilis. 

Baccelli ' considers that in malaria the disintegration of the 
1 n Policlinico, Jan. IS, 1837. 



HEMOGLOBINURIA 



73 



btemoglobin is not due to the malarial parasite, but to its toxic 
products; and be further puts forward the interesting suggestion 
that besides hemoglobinuria directly due to malaria, there are a 
certain number of cases of malaria where the administration of 
quinine, even in moderate doses, causes hemoglobinuria. He 
considers that in order to produce this result it is not necessary 
that the attacks of malaria should be severe, and he thinks that 
the hemoglobinuria may be due to quinine idiosyncrasy. 

The influence of malaria in producing the appearance of 
blood or blood-colouring matter has come under my observation 
amongst those who have worked on the West Coast of Africa. 
One of our former students, who was attached to one of the 
stations on the West Coast, suffered from black water fever, and 
told me that this condition was extremely common amongst 
Europeans who were not acclimatised. In 1891 I saw another 
young medical man who had been at work iu the Niger district, 
and who had had two attacks of malaria, with hemoglobinuria. 
Although he was considerably reduced in strength both by the 
loss of hemoglobin and by the weakening influence of the 
malaria, I found no trace of albumin in bis water when I 
examined him a year after the last attack. 

Another case under my care was that of an old soldier who 
had been in India and had suffered there from malarial fever, 
and also undoubtedly from syphilis. Blood-colouring matter 
appeared in the urine in large quantity without any pain, 
the patient merely complaining of shivering sensations and of 
slight rise of temperature. In this case the urine was dark 
brown, and no formed red corpuscles could be detected. The 
attacks of hemoglobinuria recurred on three occasions while he 
remained under observation, and beyond the weakness caused 
by the destruction of red blood corpuscles, his attacks did not 
appear materially to affect his general health. I have occasionally 
seen this patient since, and there has been no return of the 
symptoms. 

In the absence of all suspicion of malaria or syphilis, and as 
illustrating the production of this symptom from exposure to 
cold and over exertion, the following case which occurred in my 
private practice will probably be interesting. 

A boy, aged 17, was brought to me in the winter of 1896, 
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with the history of having had five attacks of hematuria or 
hemoglobinuria. The medical attendant stated that he had 
had haemorrhage from the kidneys, which disappeared very 
readily. The account he gave of himself was that at Easter he 
caught a severe chill, which was not, however, followed by any 
definite symptoms; that he continued well nntil the early 
autumn, when he passed dark-coloured water on two occasions, 
the urine afterwards resuming its normal appearance. He Baid 
that he felt 'slack' the day before this occurred. On going 
home for his holidays he made no mention of the occurrence, 
until it was repeated twice after bathing when at the seaside, 
and it occurred twice more before I saw him. On the first 
occasion the urine was rather pale, specific gravity 1025, and it 
gave a faint line of opalescence with nitric acid and with 
trichloracetic acid. When examined microscopically, beautiful 
minute uric acid crystals were found iu the deposit, but no casts. 
A second specimen, examined a fortnight later, had a specific 
gravity of 1030, and gave no reaction with either of the above 
tests. The pulse was normal, the heart sounds normal, and 
there were no retinal changes. This boy was born in India; 
but he had never to his knowledge .suffered from any malarial 
affection. During the winter he had been doing a good deal 
of long-distance running with hare and hounds. 

The minute trace of albumin on the first occasion when I 
examined him appeared to be referable to the albuminuria of 
adolescence, which is so often characterised by small traces of 
albumin in urine of high specific gravity and good colour. I 
have not yet had an opportunity of seeing this lad during one of 
the attacks, but the sudden appearance of dark urine, the total 
absence of pain, and the rapidity with which the urine regained 
its normal colour, leave very little doubt about the nature of the 
disease. 

Symptoms. — The symptoms of hasmoglobinuria vary with the 
cause. When it is the result of toxic influences, the symptomB 
are primarily those produced by the specific poison, rather than 
those due to the altered condition of the urine. With poisonous 
doses of chlorate of potassium there is severe and increasing 
dyspnoea, together with marked cyanosis, the pulse is small and 
thready, and sometimes the conjunctiva, the skin, and the urine 
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become tinged with bile. In exceptional cases nervous symptoms 
develop, and coma may supervene. 

On the other hand, the symptoms may be relatively slight 
when they result from malaria, or from exposure to cold ; the 
patient may feel weakened or * slack,' owing to the disorganisa- 
tion of blood corpuscles, but may think little of his sensations 
until frightened by the appearance of the dark-coloured urine. 
Examination of the blood sometimes reveals marked changes iu 
the red blood corpuscles, which are occasionally discoloured, and 
mixed with granular debris ; the serum, in extreme cases, 
becoming tawny. As iu hematuria, the degree of discoloration 
of the urine varieB greatly; in Borne cases it is only light red, 
but frequently it may be more deeply tinged, so that it becomes 
dark brown, or even the colour of porter. On standing it 
deposits a dirty-brown sediment. Owing to the interference 
with the work of the kidney, especially with the excretion of 
urea, the specific gravity of the urine is greatly reduced, and, as 
already indicated, when jaundice is present, the urine, after the 
brown sediment has deposited, may be an olive-green colour 
from the presence of bile. When due to poisoning by chlorate 
of potassium, death may be preceded by anuria; this has been 
ascribed either to obstruction of the renal tubules with masses 
of hemoglobin or to intense adynamia ; it is interesting to com- 
pare this anuria with that sometimes seen in severe cases of 
diphtheria, which may similarly result from adynamia or possibly 
from the absorption of toxic material from the diphtheritic patch. 
Microscopic examination of the sediment in hemoglobinuria 
shows the presence of much reddish-brown granular matter, 
often aggregated so as to form casts, which are sometimes 
numerous and of large size. 

Paroxysm 1 1 1- h-vwjloliinnna. — In 1865, in the 'Medical 
Chirurgical Transactions,' the late Dr. George Harley described 
two cases of paroxysmal hemoglobinuria. Since that time 
very numerous observations of this condition have been mode, 
and it has been called periodic, paroxysmal, or intermittent 
hemoglobinuria; the names 'hemoglobinuria a frigore" and 
'winter hemoglobinuria' have also been used to indicate the 
production of this condition by the influence of cold. It has 
been described by some authors as the result of a rheumatic 
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tendency, or as being produced by over-exertion. Some 
observers consider that in tbe intervals of the attack the renal 
function is perfectly performed, while others think that the 
condition may lead on to definite renal changes. 

Sir William Roberts has given a masterly summary of the 
symptoms of the cases which have been recorded. He states 
that the paroxysm usually commences with a feeling of cold or 
shivering, resembling the cold fit of ague, and terminates with 
the discharge of very dark bloody-looking urine. The symptoms 
improve after this has been passed, and the urine speedily 
resumes its natural healthy appearance. These paroxysms 
sometimes recur once a day or even oftener, but as a rule they 
return on alternate days or less frequently, and sometimes tbe 
length of tbe interval does not present any definite course. 
Like attacks of ague, the onset is usually sudden, and the 
first symptom b experienced are coldness of the extremities, 
general chilliness, and sometimes distinct rigors. Occasionally 
complaint may be made of a sense of weight or of a dull heavy 
pain in tbe loins, which may spread towards the umbilicus or 
pass down the thighs ; there is also frequently pain or sense of 
stiffness or weakness in the lower extremities. Complaint of 
thirst, of headache and drowsiness, are sometimes nude; retching 
is not uncommon, and vomiting has occasionally been described. 
These symptoms may continue for a varying period, rarely 
extending beyond two hours, and they are sometimes followed 
by a hot or sweating stage, during which a quantity of dark- 
coloured urine is passed, and thus the attack terminates, and 
the patient continues well until the next paroxysm. The 
appearance of the urine is generally very characteristic; its 
colour often resembles that of porter, though sometimes it is 
pervaded by a red tint. It is mostly turbid, and on standing 
deposits an abundant deep brown-coloured sediment. The 
specific gravity is generally fairly high, mostly ranging from 
1020 to 1025, but it may be much lower or much higher. It 
contains an abundance of albumin, and when this has been 
coagulated by boiling and allowed to subside, the urine still 
retains a dark-red colour. The amount of urea may in some 
cases be in excess of the normal quantity, but this condition 
is not constant. The sediment is generally amorphous and 
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granular, but dark granular casts are sometimes found. Crystals 
of hematin have been described as being occasionally present, 
while crystals of oxalate of lime are generally to be met with, 
and a few red blood corpuscles may at times be detected. Sir 
William Roberts states that the albumin and the hemoglobin 
as a rule appear and disappear together, but Rosenbach, who 
was the first to show that hemoglobinuria could be produced iu 
men by the sudden cooling of the body as by a cold foot-bath, 
calls attention l to the fact that an excretion of albumin some- 
times immediately precedes hemoglobinuria as the result 
of cold, and he thinks the phenomenon may be explained 
in the following manner: The effect of cold is to destroy a 
certain number of red blood discs, and thus there is produced a 
certain amount of plasma useless for the immediate requirements 
of the organism ; this plasma has therefore to be excreted, and 
this is partially accomplished by the liver, which uses the 
colouring matter in the preparation of bile, and partially by the 
kidneys, which separate the albumin only until the haemoglobin 
from the destroyed corpuscles amounts to more than the liver 
alone can possibly use up, when the kidneys begin to separate 
it also. 

Diagnosis. — Rosenbach suggests that the diagnosis of such 
cases may be aided by an examination of the feces for increased 
bile secretion, which may be inferred from the conspicuously 
dark colour characteristic of such secretion. On the other hand, 
it has been stated that the albumin may sometimes persist after 
the disappearance of the haemoglobin, and one case has been 
described in which the blood-colouring matter was present in 
the urine when no albumin could be detected. Coldness and 
cyanosis of the extremities of the nose and ears have been 
noted during the attack, and sometimes an eruption of urticaria 
occurs. The occasional increase in size of the liver and spleen 
during the attack may probably be explained by Rosenbach's 
hypothesis above mentioned. During the attack certain changes 
in the blood have been observed ; for instance, the red corpuscles 
no longer tend to form rouleaux, they have also been found to be 
altered in shape, while Ponfick has described phantom corpw- 
cles, that is, red corpuscles devoid of colouring matter. The 
1 Btrl. klin. Woch., Nov. 34. 1881. 
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temperature is generally somewhat raised during the paroxysm, 
bat it may remain unchanged, or in some cases a slight fall may 
precede the riHe. It has already been stated that during the 
intervals of the attack the patient may appear perfectly well, 
though the general health occasionally suffers. The patient some- 
times appears sallow and slightly jaundiced, and at other times 
the general condition is one of anaemia. After the attacks the 
conjunctiva? are sometimes slightly yellowish, but this colour in 
all probability is due to a solution of haemoglobin in the blood 
seram, rather than to a deposit of bile pigment. The disease 
appears to be more frequent amongst young adult males, and 
is probably hereditary, although its connection with tubercle, 
rhe u in at ism, and gout is somewhat doubtful. 

Prognosis. — The prognosis is generally favourable. Most 
of the cases whieli have been observed have completely recovered 
so far as could be ascertained, although it must be admitted that 
with a condition which may extend over months and even years 
it i3 difficult to say when restoration to health is complete. The 
immediate exciting cause of the disease has in some instances 
been traced to malarial poisoning, but in the majority the con- 
nection with exposure to wet or low temperatures has been 
clearly proved. The attacks may sometimes be averted by the 
avoidance of chills, as in the well-known case recorded by the 
late Sir George Johnson, in which the patient was free from 
paroxysms so long as he remained in bed. It is extremely 
doubtful whether the primary cause of this disease is due to any 
alteration in the blood or to some affection of the kidneys. Rosen- 
bach and Lepine consider that the kidneys are primarily affected, 
but the majority of observers bold that the condition depends 
upon some alteration of the red blood corpuscles under the 
influence of cold. Khrlich constricted the fingers of a person 
suffering from hemoglobinuria with an elastic ligature, and then 
immersed them in cold water, and he found that the red cor- 
puscles became disintegrated as the result. The absence of renal 
epithelium in the sediment appeai-s sufficiently to indicate that 
the condition does not result from any form of true renal disease, 
and this contention is, moreover, supported by the normal 
character of the urine in the intervals between the attacks. 

Treaimeid. — The treatment of paroxysmal haemoglobin uria 
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is essentially unsatisfactory. Many remedies have been em- 
ployed, but it may be doubted whether they have in any way 
materially influenced the coarse of the disease. From what baa 
already been said it follows that patients with paroxysmal hasmo- 
globinuria must be kept in bed in a warm room ; but, beyond this 
passive treatment, these cases tend to recover whatever measures 
are employed, and although cupping over the loins, vapour baths, 
quinine, gallic acid, and various forms of iron have been used, 
they do not appear to have essentially affected the hemoglo- 
binuria. Benefit has been claimed from the employment of 
mercurials and quinine, and also from fairly large doses of com- 
ponnrl tincture of cinchona. Some improvement, has also been 
claimed as the result of the administration night and morning 
of a powder containing tannic and gallic acids and burnt alum, 
together with a mixture containing quinine, Bulphate of iron and 
sulphuric acid. Other drugs that have been employed are 
arsenic, perchloride of iron, syrup of iodide of iron, iodide of 
potassium, and chloride of ammonium. If there is a history of 
malaria or of syphilis, the effect of quinine, mercurials and 
iodide of potassium may well be tried. Such patients are 
generally advised to resort, to a warm climate and to wear 
woollen clothing, and these hygienic measures seem to be of 
greater importance than the employment of drugs. 

Chylcria. — This disease merits brief mention in this place, 
since it is almost invariably associated with traces of albumin in 
the urine, and there may also be indications of t.be presence of red 
blood corpuscles. It must not, however, be supposed, from its 
inclusion here, that the disease is, in any sense, dependent upon 
structural changes in the kidney. In the somewhat scanty 
records of post-mortem examinations the kidney is usually said 
to have been normal, though in one case it was the site of 
tubercular changes ; a further argument against renal affection 
is to be found in the invariable absence of casts in the urine. 

Two forms of Chyluria have been described : 

1. Non- Para si tic. 2. Parasitic. 

Of these the latter is by far the more frequent, and indeed 
many observers maintain that all cases of chyluria are to be 
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regarded as of parasitic origin. This contention, how- 
ever, fails to explain some well -authenticated observations by 
Dr. Osier, and some casea recorded by Sir William Roberts, 
Dr. Saundby and others, where the affection has occurred in 
temperate regions, and in connection with which the efforts to 
prove the presence of a parasite have been unsuccessful. 

Etiology.— Very little is known of the etiology of the non- 
parasitic class. The condition has sometimes been attributed to 
pregnancy, and it has been assumed that pressure of the gravid 
uterus, combined in one case with unduly tight clothing, caused 
rupture of dilated lymphatics, with the escape of lymph or chyte 
into the urine. Another case with mitral disease was attributed 
to hepatic obstruction. 

The parasitic cases are widely distributed in tropical and 
sub-tropical countries; they have been met with in India, 
China, the Mauritius, the West Indies, and in the Southern 
States "f America, and they appear to be frequent in Queens- 
land and in Samoa. They depend upon the development of the 
lihn-'m naiujuinin humiuis, for the history of which we are largely 
indebted to the researches of J. R. Lewis, Bancroft, and Patrick 
Manson. The adult female worm which lives in the lymphatics 
is from three to three and a half inches long, and only one- 
hundredth of an inch broad ; it looks like ' a delicate thread 
of catgut, animated and wriggling.' The male worm is much 
smaller, and has only occasionally been found. Embryos, in 
extraordinary number, enter the blood current through the 
lymphatics. They vary from fa to ^ of on inch in length, and 
they are about the breadth of a red blood corpuscle. When 
prematurely discharged, the ova are very much shorter and 
thicker, and it has been suggested that it is to this form that 
the obstruction of lymph channels is due, since the full-grown 
embryos may l>e present in the body without causing any 
symptoms. The appearance of embryos in the blood occurs 
with curious periodicity ; they are as a rule relatively or en- 
tirely absent during the day, and numerous at night; it has 
been shown however, that when the patient sleeps during the 
day and takes his meals at night, the periodicity is reversed. 
Manson found that the further life history of the filarim was 
connected with the mosquito ; they were found in the stomach 
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of mosquitoes which had gorged upon a Chinaman known to 
have filarias in his blood, and after four or five days they had 
developed rudimentary generative organs, an alimentary canal 
and a mouth with three or four nipple-like papilla?. In thia 
state, possibly, they fall into water, which may subsequently 
be used for drinking purposes. The duration of life of the 
adult worm is apparently very great; Osier mentions a case 
which lasted intermittently for eighteen years; living filarise 
have been found in the blood of a man aged fifty, who had had 
lymph-scrotum from the age of eighteen, and in another case 
chylous urine was passed by a native of Mauritius from the age 
of twenty-five to that of seventy-three. It was then absent for 
fourteen months ; after this interval it returned and continued to 
the age of seventy-eight. 

Sympiom*. — Both the non-parasitic and (be parasitic fornix 
of chyluria are marked by the same general symptoms. The 
patient passes opaque white urine, which may either have a 
alight reddish tint or may be more obviously mixed with blood ; 
shortly after it has been passed the urine forms a firm jelly-like 
mass, which a little later liquefies and breaks up into flaky 
clots, while a cream-like material rises to the surface, and a 
pinkish sediment gradually falls. When shaken with ether the 
urine becomes clear, and on subsequent, evaporation the ethereal 
solution leaves a large quantity of fat. Traces, or even a large 
amount of albumin may be found by the heat and nitric acid 
test. In some cases the quantity of urine may be normal, but 
it is generally increased. When examined microscopically, 
granular nucleated corpuscles, some few red blood corpuscles, 
and numerous minute granules are found. The granules repre- 
sent the fatty matter, and in exceptional cases they may form 
visible oil globules. The absence of casts from a fluid which so 
readily coagulates sufficiently indicates that the chylous ad- 
mixture does not proceed from the renal vessels. 

The appearance of chylous urine is often intermittent; weeks, 
months, or even years, during which time the urine is normal, 
may intervene between the different attacks ; it is sometimes 
more persistent, but the amount of coagulum generally varies 
from day to day, and ia often increased after meals. Cases 
have been recorded in which the day urine almost completely 
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coagulated and contained much blood, while the night urine did 
not form so large a coagulum and was more milky, and 
reference has already been made to the curious reversal of these 
conditions, with total change of habits. 

The coagulation may occasionally occur within the bladder, 
so that the urine is only passed with great pain and straining. 
Uneasy sensations in the lumbar region have also been 
recorded. 

Thoughthe general health maybe but little affected, especially 
when the disease is intermittent and when there is not much 
loss by hematuria, yet some cases are marked by great weak- 
ness and wasting, and occasionally by great increase of appetite 
and thirst. 

The explanation of the disease is generally considered to be 
an obstruction in some of the lymphatic vessels or lacteals by the 
immature ova of the filaria; when the coagulum is opaque 
the lacteals coming from the intestine are probably involved. 
The obstruction leads to distension of lymphatics in some part of 
the bladder, ureter or renal pelvis, with consequent admixture 
of lymph or chyle with the urine. 

It is unnecessary to take up space here in dealing with the 
diagnosis of a disease marked by such definite symptoms, 
though it is undoubtedly interesting to prove the parasitic 
origin df most cases by the examination of the blood and the 
recognition of the filarias. What has already been said of the 
usually prolonged course of the disease leaves little room for 
prognostic considerations. When patients are greatly weakened 
they may readily fail with any intercurrent disease, but other- 
wise the duration may be almost indefinite. 

The treatment is, as a whole, most unsatisfactory. Some 
benefit has been attributed to gallic acid, and to other astringents 
taken internally, and in one case the symptoms appeared to be 
arrested by injections of perchloride of iron into the bladder. 
Tonic modes of treatment are naturally indicated, but, apart from 
the improvement of the general health, they have no influence 
whatever upon tie chyluria. 
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Since renal casts were first described by Henle in 1 844 a large 
amount of attention lias been devoted to them, and at one time 
it was hoped that their characters might form sure and certain 
indications of the nature of the renal disease, and even of the 
stage which bad been reached in any individual case. Increased 
experience has shown that these hopes are to a large extent 
fallacious, and that, while the presence of casts in the urine 
does not necessarily prove an anatomical lesion of the kidneys, 
lli. mi' nhsence is equally no proof that such lesion does not exist. 
In many cases of advanced renal disease the most diligent 
search may fail to demonstrate the existence of casts in the 
nrine, even though the clinical picture is perfectly clear, and 
the nature of the case may be rendered certain by its 
subsequent course, and the diagnosis confirmed by post~tnor tern 
examination. In general, however, whenever true renal 
albuminuria exists, casts can be fonnd in the nrine, and 
although the appearance of these casts may vary considerably at 
different times, they may frequently afford very material help in 
estimating the nature of the changes in the renal epithelium, 
and thus may assist, largely, not only in the diagnosis, but also 
in the prognosis. 

It is as a rule customary, when examining for renal casts, 
to allow some five or six ounces of the urine to stand for several 
hours in a conical-shaped vessel, and to withdraw a small 
quanlity of deposit by means of a pipette. This is theu 
examined in a shallow cell, and it is never advisable, when 
examining unstained fluids, to use a strong light, as it may 
sometimes increase the difficulty of recognising the outlines 
of 3ome varieties of casts. This method of examining may 
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occasionally fail to demonstrate casts, even though a few may 
have been found in the same specimen of urine immediately 
after it was passed ; for although it has long been recognised 
that the development of micro-organisms in the urine may 
speedily cause destruction of renal casts, yet they have been 
known to disappear when no such rapid putrefactive changes 
had occurred. Sehrwald ' hassuggested an interesting explana- 
tion for such cases. He considers that this diminution or disap- 
pearance of casts must depend either upon a modification of the 
state of the kidneys, or upon some alteration in the nature and 
composition of the urine. He does not believe it can be due to a 
modification of the state of the kidneys, since the disappearance of 
casts is not followed by any alteration in the quantity of the urine 
or of the albumin. He maintains that ferments exist in the 
urine, one of which baa an action analogous to that of pepsine. 
He found, by testing the urine every hour in a case of parenchy- 
matous nephritis, that the quantity of casts varied considerably 
in the course of the day, and that decrease in the amount of the 
pepsin-like ferment in the urine coincided with diminution in 
the proportion of casts. He suggests that the peptic power of 
urine may begin in the kidney and favour the detachment and 
excretion of casts, even though it may ultimately lead to their 
complete destruction, if the water is left to settle too long after 
being passed. He baa noted that in the cases of disappearance of 
casts, the sediment shows, upon microscopic examination, a large 
quantity of granules collected in masses, free nuclei, and a few 
short, twisted, pale casts, and these, he believes, favour the theory 
of a digestion of the casts by the urine, either inside or outside 
the bladder, when the urine is kept in a warm place. 

To avoid this source of error it is now usual to examine the 
urine as soon as possible after it has been passed, and the 
necessary separation of deposit may be readily effected by a 
centrifuge. Another method that has been recommended is the 
filtration of urine through very fine, smooth blotting-paper, and 
the subsequent examination of the residue left upon the filter. 

Numerous classifications of casts have been suggested, 

and the following will perhaps be found useful, yet it must 

be remembered that the different varieties may often be 

1 Dtutxhe WvcJicnschr., No 24, 1890. 
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met with in a single case, and that transitional fortnB are very 
common. 

J. Blood casts. 2. Epithelial etuis. 3. Hyaline casts. 

4. Metamorphoscil easts, including (a) Granular and f'dit/ 
cant*, (h) Hard waxy, or amyloid casts. 

Blood casts. — These are composed of red blood corpuscles 
and fibrin, and they result from the coagulation of blood within 
the tubules. They are the only casts to which the term ■ fibrin 
casts' can properly be applied, since the other varieties generally 
consist of albumin, together with some form of protein. The 
haemorrhage which has contributed to the formation of blood 
casts mostly proceeds from engorged and ruptured capillaries 
of the Malpighian tuft. As the blood passes down the tubules 
it coagulates, and hence assumes the form of cylindrical casts of 
the tubules. 

Epithelial exists are largely composed of epithelial cells 
derived from the tubules, and result from rapid proliferation 
and desquamation of the renal epithelium. In most cases they 
appear to have a basis of hyaline material, in which the epithe- 
lial cells are entangled. Sometimes the cells resemble leuco- 
cytes, though they are somewhat smaller. They appear as dis- 
tinct, round, granular bodies witli definite outlines, though 
sometimes, when the cells are more closely packed together, 
not only are their outlines lost, but the nuclei also may be 
rendered indistinct. 

3. Hyaline casts are colourless, transparent, and homogeneous ; 
they may be slightly striated, and perhaps doited with bright, 
highly retractile spots, or they may be more or less opaque from 
fatty degeneration. From their transparency they are often vny 
difficult 1o find, especially if the urine is examined under a strong 
light, but sometimes by reducing the size of the diaphragm 
they may be rendered evident. They readily take up various 
colouring matters, such as carmine, aniline dyes, or iodine and 
picric acid. They are found almost solely in acid urine; the 
addition of an alkali or the spontaneous development of an 
alkaline reaction in the urine causing them to disappear very 
rapidly. 

4. Metamorphosed easts, as the term implies, are the result 
of changes occurring in any of the preceding. The formation of 
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oranular a/nd Jhtty casts ia due to degenerative changes: the 
outlines of the epithelial cells, and of their nuclei, become in- 
distinct, and as disintegration proceeds they (ire replaced by 
granular matter, which frequently assumes a dark-brown tint. 
Occasionally, further metamorphosis causes the granular matter 
to become homogeneous and hyaline; the casts then become 
more refractive and more compact, and are termed hard 10009 
casts. They are also said by Bartels occasionally to give the 
amyloid reaction, but this is very rare. 

Casts vary in size from a K \ - , to gfa of an inch in diameter, 
the size depending partly upon the size of the tubule in which 
they are formed, and partly upon the degree to which de- 
squamation of its epithelial lining has progressed. They are 
generally formed in the convoluted tubes, though sometimes they 
appear to originate within the straight tubes. However formed, 
or whatever their appearance, it is necessary to remember that 
several varieties of casts are commonly present in every case, 
and that their pathological significance, as .Sir William Roberts 
observes, must be deduced from the prevailing types, rather than 
from the absence or presence of one or two of a particular cha- 
racter. In addition to the transitional forms of casts other 
peculiarities may be noted : crystals of oxalate of lime, of urates 
or of uric acid, may be entangled in the hyaline substance of the 
cast, or may be adherent to its surface, and micro-organisms 
may be densely grouped. 

In general, casts are short, straight, and of the same dia- 
meter throughout, the extremities are blnnt and truncated ; but 
sometimes, if of considerable length, they may become filamen- 
tous and filiform, and they then much resemble the mucoid 
cylindroids. Vterordt has described a form of dichotomic or 
branching cast, but these I have never been able to detect : on 
the other hand, the curved form described by V. Jacsch is fairly 
common. Although hyaline casts mostly appear homogeneous, 
and look like little solid pings, I have occasionally found that 
they gave the impression of being hollow cylinders, as when 
seen in optical section they have a double outline which seems 
inconsistent with any other formation, and under such circum- 
stances tho irregularity of the extremity of the caats further 
favours the idea of their hollow nature. 
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Origin of renal catte. — Casts may be formed in various ways. 
Blood casta are undoubtedly formed by coagulation of extra va- 
cated blood, though sometimes the so-called blood casta are really 
hyaline casts containing red blood corpuscles. Langbans ' thinks 
that hyaline casts are formed from epithelial casts, and he baa 
described a colloid metamorphosis by which epithelial cells 
become wholly or partly hyaline or glass-like in appearance. 
Although the fourth group of metamorphosed easts undoubtedly 
originates in this way, the theory is not universally applicable. 
Thus Fagge notes the very short time which sometimes paBses 
between the commencement of a morbid change in the kidney 
and the appearance of casts in the urine, and he thinks this 
affords a strong argument in favour of the view that renal easts 
arise by coagulation of exuded plasma. 

In some cases they appear in the urine a few hours, or even 
a day or two, before albumin is discoverable. In the nrine of 
jaundiced patients caste of a greenish-yellow colour are often 
found, and Dr. Finlayson says that, as a rule, in such cases no 
albumin is present. 

The abundance of casts in a case of Brigbt's disease is usually 
proportionate to the amount of albumin in the urine ; but to this 
rule there are exceptions, and in tbe same patient the number 
of casts may vary from day to day. 

It has been suggested that fibrin is formed by the action of 
the dead epithelium on tbe fibrinogen of the blood serum ; but 
this is improbable, since casts are soluble in distilled water, 
especially when the water is warmed, and they do not increase 
in size on the addition of acetic acid. It is therefore far more 
probable that, as l'agge suggests, they are due to coagulation of 
albumin, (hough whether (his coagulation is effected by acidula- 
tion of the renal epithelium (Saundby) or by the acid urine still 
remains doubtful. Upon this point, Saundby quotes the follow- 
ing interesting experiment,: Ribbert tied the renal artery of a 
rabbit for 1| hour, and then injected a weak 2£ per cent, 
solution of acetic acid into the jugular vein. After boiling the 
excised kidney he found Bowman's capsules filled with a hyaline 
mass, and after hardening in alcohol this mass became granular. 
He also boiled an albuminuric kidney in acidulated water, with 
1 Viruliow'3 Arcluv, ltd. Imvi. 
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the result that beautiful hyaline masses were formed in it; uric 
acid, phosphoric acid, and hydrochloric acid gave equally good 
results, but urea did as well, so that acidulation pw ce does not 
appear to be the essential condition. Ribbert also made intra- 
venous injections of carmine ; the carmine was excreted by the 
glomeruli, and appeared not only in the albumin of the capsuleB, 
but also in the casts, while the rena! epithelium remained un- 
changed. This experiment goes far towards proving that casts 
result from the coagulation of albumin which has transuded 
from the glomeruli. 

After ligature of the ureter in rabbits, Aufrecht found 
hyaline casts within the tubules, though the epithelium and the 
blood-vessels appeared intact, Hence it has been inferred that 
casts might result from an exudation or a secretion from the 
epithelium of the tubules. Although intermediate stages have 
been described and figured, in which the lumen of the tubules is 
filled by exuded droplets or globules together with a homogeneous 
plasma, yet Fiirbringer stales that, according to recent researches, 
these globular formations are also found under normal circum- 
stances in the tubuli uriniferi. Saundby believes casts are very 
rarely formed by transudation, and he bases his opinion upon 
their rarity in so-called functional albuminuria. He holds that 
where there is only congestion, casts should l)e formed by 
transudation, but where injlammaltjrij conditions are present, by 
secretion-. 

The clmic«l siyuijirmice of renal casts is im=ed partly upon 
their number, and partly upon the predominant type or types. 
Blood casts always indicate acute engorgement of the Malpighian 
tufts, and when they are associated with desquamated renal 
epithelium and with minute uric acid crystals, and when they 
occur in urine which is much reduced in quantity, they may be 
taken as almost certain evidences of an acute nephritis, either 
primary or secondary to a chronic nephritis. 

l-iftliiliat costs are generally indicative of a disease of recent 
origin. They are generally found in urine which is reduced in 
quantity, and contains in addition free renal epithelium, red blood 
corpuscles, and leucocytes. They indicate the proliferation and 
deWntUuatiOB of the renal epithelium, which is the constant 
accompaniment of acute renal inflammation. 
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ITij'iliiie casts are those which give riBe to the greatest un- 
certainty, and at the same time they are by far the commonest. 
They may result from any form of B right's disease. In rare 
cases they may be the precursors of blood casts, and of epithelial 
casta in acute nephritis ; frequently they are found at a later 
stage mingled with blood casts and epithelial castB. They may 
be present in any congested condition of the kidney, as in 
chronic valvular disease of the heart; they may indicate the 
slighter forms of irritation, as in jaundice, diabetes, nnd pregnancy. 
In jaundice it is probable that the excretion of bile has injured 
the renal epithelium ; while in diabetes casts mostly indicate 
the onset of structural renal change consecutive, not only to the 
overwork due to the large amount of water, but also to the 
irritation due to the sugar. They are occasionally seen in the 
dii'teliii' forms of albuminuria, as well as in conjunction with 
lithuria and oxaluria, and they have also been described in 
connection with prolonged muscularexertion. Small quantities 
of delicate hyaline casts may sometimes be met with in the so- 
called physiological albuminuria, and in the albuminuria of 
adolescence, conditions possibly dependent upon circulatory 
abnormalities ; as a rule, however, they are absent. 

Metamorphosed cants, granular, fatty, and waxy, occur in the 
later stages of acute nephritis, and in all forms of chronic 
nephritis. The appearance of these casts in the course of an 
acate nephritis mostly indicates the transition from the acute to 
the chronic stage. If the majority are of small diameter they 
do not call for any special anxiety, but when a number oflarge 
sized granular and fatty casts are present, they causemuch uneasi- 
ness, and point to the establishment of chronic disease, since 
they are formed in tubes denuded of epithelium. Still, there is 
no doubt that Sir George Johnson is correct in saying that the 
appearance of oily casts and cellB excites less alarm now than 
formerly. It is true they indicate that in certain parte of the 
kidney the secreting cells and the inflammatory exudations are 
nndergoing fatty transformation, but it. is well known that all 
parts of the kidney are rarely simultaneously or equally affected ; 
hence, in spite of advanced disease in some portion of the kidney, 
sufficient healthy tissue may be left, for the maintenance of life 
without discomfort. Sir George Johnson has seen many cases 
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of complete recovery after oily caste and cells in great numbers 
hud appeared in the urine continuously for many weeks. 

That it is unsound to attempt to dogmatise from the nature of 
casts is now the opinion of most observers ; thus Dr. Lionel Re-ale 
says: ' ' Dr. Bashnm thinks he can judge of the stage of Bright's 
disease by the character of the urinary sediment. I wish I 
could agree with him in this conclusion. The more carefully 
the matter is investigated, the more convinced am I that it is 
unsafe in many cases to attempt to draw inferences as to the 
stage of the disease from the character of the urinary sediment 
only. Nothing but a careful consideration of every point con- 
nected with the case wil! enable us to arrive at a general con- 
clusion concerning the state of the disease. Dr. Basham says : 
"The most untractable and hopeless form of morbus Britjhlii is 
that represented by the presence of the fatty or oily cast." This 
statement requires some qualification, for although it is quite 
troe that some of these cases are terribly and rapidly fatal, it 
must be admitted that some live for twenty years or more, and 
die at last of other disorders.' Kir J. Grainger Stewart says, 
in his work on ' Bright's Disease,' casts ' are of undoubted value 
in establishing the existence of Bright's disease, considered 
generically, but they afford comparatively little assistance in the 
differential diagnosis of the different foruiB. Any form of tube 
cast may occur in any form of the disease, and at almost any 
stage. Indeed, all the leading varieties may occur simultaneously 
in one case.' 

In dealing with cases of suspected renal disease it must be 
remembered that neither the absence of casts, nor even the 
absence of albumin, precludes the existence of chronic affections. 
In the worst cases of contracted kidney renal casts are often 
sought in vain. The most definite symptoms of uraemia, convul- 
sions, coma, and renal asthma may be present, in fact patients 
may die of Bright's disease, and yet the most careful and 
repeated examinations may have failed to show tube casts, 
although albumin may have been constantly present in the urine. 

Conversely, caste may sometimes be found in urinary deposits 
when the testa ordinarily employed fail to detect albumin. 
This condition may occur during the stage of convalescence 

1 Kidiiry Diseases, Urinanj Di'jioaits, and C-ikulott.1 Diwriirri. 
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after scarlatinal nephritis, and even in the course of chronic 
nephritis casts may occasionally be seen in the intervals when 
no albumin can be found. Sometimes the same unexpected 
occurrence is met with in cases of renal engorgement from 
valvular disease of the heart, from chronic bronchitis or from 
emphysema, conditions which are more commonly associated 
with a fair proportion of albumin. 

Without denying the importance of renal casts, Fttrbringer 
thinks that other deposits are often of even more significance than 
the casts themselves, for, to use Frerichs' expressive phrase, they 
are the ' forerunners of processes in the kidneys.' The sig- 
nificance of renal epithelium is sufficiently obvious. Numerous 
leucocytes denote inflammation, red corpuscles are indicative 
of haemorrhage, and oil globules, especially in connection with 
oily casts, indicate degeneration of the renal epithelium. 

In conclusion, it may be stated that, notwithstanding all the 
above reservations, renal casts often afford the best and clearest 
indications of the nature of the changes that are affecting some 
part of the gland tissue, even though they do not and can not 
give any clue to the extent to which the whole of the kidney is 
affected. 
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Numerous names have been used for the condition at present 
under discussion. It has been" termed acute tubal nephritis, 
croupous nephritis, acute desquamative nephritis, acute paren- 
chjtnatous nephritis, acute infective nephritis, and acute Bright's 
disease. All of these terms, however, are open to objection, as 
they indicate a form of inflammation which spreads more or less 
symmetrical! y over the whole of the kidney. It is important to 
remember that, owing to the somewhat irregular supply of blood 
to the glomeruli, the inflammation which is characteristic of 
this condition consists, aa Fiirbringer has pointed out, of an 
inflammation of more or less confluent localisations, which are, 
however, separated from each other by intervals of healthy 
tissue. Many of the names above enumerated are unsatisfactory 
in fixing the attention too much upon a portion only of the 
pathological change, and it is therefore preferable to employ 
the term 'acute nephritis,' which is more free from objection. 

Etiology. — The influence of age is somewhat marked in con- 
nection with acute inflammation of the kidneys; it occurs 
mostly in young adults, though it is occasionally seen in early 
middle age. It is more frequent amongst males than amongst 
females, and this is probably to be explained by the former being 
more liable to exposure to the various conditions under which the 
disease ariseH. It is also more common amongst the middle and 
labouring classes, owing to (he general circumstances of their occu- 
pations, their clothing, and their habits. Amongst young adults, 
cold is one of the most common causes of acute nephritic, and it 
is the more likely to produce this disease when the individual 
has been exhausted with work or exercise, or when the akin has 
been actively perspiring. The sudden contraction of the cutaneous 
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vessels under these circumstances is likely to be followed by 
internal engorgement, which starts the subsequent changes in 
the kidney. Amongst the labouring classes, the danger of con- 
tracting acute nephritis is greatest when the work is irregular 
in character, leading to great muscular activity for a short time, 
and involving subsequent chill while in a state of perspiration. 
It has also been frequently produced by cold and wet, affecting 
those who are heated by hunting, or by cycling ; while exposure 
after dissipation lias also resulted in this disease. Amongst 
children it is relatively rare to find acute nephritis attributable 
to cold, unless the individual has previously suffered from one 
of the exanthemata, notably scarlet fever. Dr. Ralfe states that 
he never succeeded in obtaining a history of exposure to cold 
and wet in a case of acute nephritis occurring in childhood ; 
in fact it must be admitted that the disease i* rare amongst 
children, unless as a consecutive malady. I have, nevertheless, 
seen three or four cases at the Evelina Hospital in which the 
closest inquiry failed to prove the previous occurrence of scarlet 
fever, while the history of chill was perfectly distinct. The 
influence of cold has been challenged, however, both on theore- 
tical and experimental grounds. Theoretically, it has been 
urged that it is unsatisfactory, as the mode of action is so dif- 
ficult to explain, while many observers maintain they have been 
unable to meet, with a single case where the origin could clearly 
be attributed only to cold. From the experimental side conies 
the strong argument of the failure to influence the renal circula- 
tion by the application of hot or cold water to the skiu of 
animals. Theoretical and experimental objections can have 
little weight when compared with clinical observation, and the 
balance of this experience, amongst those who have treated 
riverside labourers and dock hands, tells strongly in favour of 
the etiological importance of cold and wet in the production 
of acute nephritis. 

Next in importance as an etiological factor stand various 
febrile diseases, Buch as small-pox, measles, erysipelas, typhoid, 
and pneumonia. The nephritis caused by these maladies is some- 
times slight and abortive, and is limited chiefly to the time of the 
pyrexia. Such mild cases have already been referred to under 
the heading of 'Febrile Albuminuria.' Occasionally, however, 
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xn'ated with these diseases may l>e accompanied 
t of the serious malady, such 
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by the more prominent symptom 

as dropsy and hematuria. 

Henoch l has recorded four cases of nephritis which were 
apparently the result of chicken-pox. The attacks of chicken- 
pox were accompanied by moderate fever, and the nephritis 
ensued from eight to ten days after the onset, and was marked 
by albuminuria, pallor, and ccdeina of the face, hands, and feet. 
On the seventeenth day one of the four cases terminated fatally 
with oedema of the lungs, and moderate hypertrophy and 
dilatation of the left ventricle. 

The frequent, connection of these diseases with renal changes 
led to the employment of the term ' acute infective nephritis,' 
under the idea that the pathological condition was the result of 
an inflammation excited by bacteria. It is now known that 
micro-organisms are absent in most cases of nephritis, and it is 
generally held that the renal changes are due to the action of 
toxic materials resulting from tin* growth of the specific 
organisms within the body. 

M. Viguerot, 4 while combating the direct etiological action 
of cold in the production of nephritis, makes the interesting 
suggestion that in infective diseases certain alterations iu the 
kidney are produced by micro-organisms, and that these changes 
may sometimes pass away without leaving any trace; while in 
other cases Ihey may become chronic, leading to changes in the 
epithelial elements and to proliferation in the interstitial tissue. 
He thinks that cold probably gives an impulse to a morbid con- 
dition already present, and he argues that it is difficult to 
conceive how a simple and momentary congestion, brought about 
reflexly, could produce a true nephritis without pre-existing 
alteration in the kidney. 

Numerous drugs may canse acute nephritis, especially those 
which are absorbed into the blood and eliminated by the kidney. 
Prominent amongst these may be reckoned cantharides, turpen- 
tine, copaiba, phosphorus, and alcohol. The acute nephritis due 
to alcohol is sometimes of short duration, as in the case referred 
to by Sir George Johnson, where profuse luematuria resulted 
from a drinking bout. It is undoubted, however, that irritation 
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started by means of alcohol may be rendered more serious and 
more persistent if. at the same time, the individual is exposed to 
cold. Mostly, however, the influence of toxic agents is limited 
to the production of a temporary congestion leading to albu- 
minuria or haemataria, rather than to the establishment of a true 
nephritis. 

Extensive injury to the skin by disease, by burns, or by a 
lightning stroke, may sometimes excite acute nephritis. For 
these cases various explanations have been offered. Some hold 
that, they are due to the direct interference with the functions of 
the skin, and the non-elimination and consequent retention in 
the blood of deleterious excretory products, while others suggest 
that the injury causes a general depression of the temperature of 
the body in consequence of the great loss of heat, and that it. acta 
in the same way as a continued obstruction of the orifices of the 
sweat glands by cooling the uninjured skin. 

It will be observed that in the above account very little 
mention has been made of scarlatinal nephritis, which is reserved 
for later consideration. Apart from this condition, the majority 
of cases of acute nephritis met with amongst young adults are 
to be attributed to exposure to cold. 

Morl/id anatomy,— The morbid anatomy of any form of 
Brigbt's disease may be most conveniently studied if we 
remember that the different structures of which the kidney is 
composed may frequently be affected independently, and that 
when different structures are concurrently aflected, the extent to 
which each part is involved is liable to great variations. Thus 
the tubules and their epithelium, which together constitute the 
parenchyma of the kidney, sometimes show the most marked 
alterations, aud this is especially seen in most of the acute forms 
of kidney disease. In more chronic conditions the interstitial 
tissue, which in the healthy kidney is only present in small 
quantity, may increase considerably as the result of inflam- 
matory processes ; and thirdly, the blood vessels and the 
glomeruli appear liable to separate affection, and indeed the 
epithelial cells which coat the capillaries of the glomerulus have 
been described as undergoing an inflammatory process which, 
for some authors, constitutes the primary and perhaps the most 
important change in the kidney when diseased. 
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In acute nephritis the primary changes are undoubtedly con- 
nected with the tubules and the glomeruli, and these changes 
are found to be fairly constant when the kidney is examined 
microscopically, although the size, shape, and the general 
appearance of the kidney are largely dependent upon the stage 
the disease has reached when death occurs. Sometimes the 
kidney is very little larger than the uormal, the cortex is of a 
dark colour, and the glomeruli stand out as minute pale spots. 
Sometimes the kidney is increased considerably in sine, it may 
indeed be swollen to almost twice its normal bulk. It then lias 
a more rounded appearance than usual ; the capsule can be 
separated easily, and the surface is pale. On section, the 
increase in size is found to be due mainly to an increase in the 
thickness of the cortex, which is of a greyish-red colour, while 
the central portion, the pyramids, are of a deeper red, owing to 
the congestion of their vessels. Frequently, both on the surface 
and on section, bright red spots are found scattered through the 
kidney. Sometimes these are due to minute hagmorrhages, 
sometimes to engorgement of the glomeruli. 

In a third variety of acute nephritis tiie degree of congestion 
is very much greater, so that the colour is dark red or brown, 
and on section the kidneys have been described as 'dripping 
with blood.' 

On examination microscopically, changes are found both 
within the tubes, in the interstitial tissue, and within the glome- 
ruli, although the extent to which each anatomical division is 
affected varies considerably in different cases. The change 
within the tubes mostly consists in a peculiar opaque appearance 
of the epithelial cells; these may be swollen and granular, or 
they may be filled with fat granules, and they frequently tend 
to separate readily from the wall of the tubule. The lumen of 
the tubule is often obliterated by debris of altered epithelial 
cells, leucocytes and coagulated albuminous fluid ; and sometimeB 
the tubules appear to be blocked with a compact mass of blood 
corpuscles. Hyaline, epithelial, and blood casts are often seen 
within the tubes, both in the cortex and in the looped tubules of 
the pyramids. When the kidneys are large, it is frequently found 
that leucocyteH have exuded from the blood-vessels, and that 
they have been accompanied by an inflammatory fluid; these 
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Section of Tubules in Acute Nephritis, showing Epithelial changes. 
The epithelial cells are granular, much swollen, and 
encroach upon the lumen of the tubules. The outlines of 
the cells are indefinite in some parts. The intertubular 
tissues are not materially altered. 
(S«>. 9 6.) 
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inflammatory exudations are most marked in the neighbourhood 
of the Malpighian capsules. The glomerular changes, upon 
which some authors have so much insisted, have been de- 
scribed as a form of capsulitis. The capsule is distended by a 
finely granular mass, enclosing numerous small nuclei, and 
sometimes haemorrhages occur within the capsule. From both 
of these conditions it is reasonable to assume that the 
glomerular tuft lias been subjected to considerable pressure, 
which must necessarily have interfered with the circulation 
through the capillaries, as well as with the excretion of water. 
Klebs, Klein, and Greenfield consider that the nuclei of the 
capillary tufts in the glomerulus proliferate, and that this pro- 
liferation is accompanied by an excessive growth of nuclei 
within the capsule, which leads to adhesion between it and the 
glomerulus, and ultimately to compression and atrophy of the 
latter. These lesions are sometimes limited to a few of the 
glomeruli, but they have been also described as affecting a 
very large proportion of thetn. This condition has been termed 
glomerulonephritis, and it appears to be most common in the 
form of acute nephritis consecutive to scarlet fever. In such 
cases the lesions within the tubules have been considered to be 
secondary to the abolition of the work of the glomerulus. 
G lo m eru I o- nephritis is not, however, peculiar to scarlatinal 
cases, for Cohnheim, quoted by Fagge, has met with a typical 
example of it in the case of a man who died some weeks after 
having had his skin rubbed all over with petroleum for four 
consecutive days. 

The transition from the morbid anatomy of acute nephritis 
to that of chronic nephritis is extremely ill-defined, and this 
doubtless is the explanation of the great variation in the appear- 
ances which have been described. To this subject, however, it 
will be necessary to return when dealing with the morbid ana- 
tomy of chronic nephritis. 

Symptomi. — The commencement of acute nephritis after ex- 
posure to cold is indicated by chills, or even slight rigors, which 
are followed by a. varying period of pyrexia. The temperature 
may be only slightly raised, or it may reach 103° or 10i°. 
Whatever the mode of onset, the subsequent course of the 
pyrexia is never typical. During this preliminary modification 
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of temperatnre, the pulse rate is proportionately raised, and 
its volume may sometimes be increased. When the nephritis 
originates in one of the infectious diseases (with the exception 
of scarlet fever) the onset is rarely marked by such unmistak- 
able symptoms, and unless the urine is tested from day to day, 
the commencement of this complication may escape observation. 
From the beginning the tongue is commonly furred, and the 
bowels are somewhat constipated. 

Tfie urine. — Almost from the first there is notable diminu- 
tion in the quantity of urine passed, and occasionally the excre- 
tion of urine appears to be totally arrested. When the disease 
is fully established, the amount generally varies from six to 
sixteen ounces in the twenty-four hours, and in spite of this 
diminution in quantity the patient is troubled by a frequent 
desire to micturate, only a few drops of urine being passed at i 
time with much straining. The specific gravity of the water is 
increased, and it may be found as high as 1030 or 1040, 
although these alterations are largely dependent upon the quan- 
tity passed. So soon as signs of improvement commence and 
the quantity is augmented, the specific gravity falls more nearly 
to the normal. Generally, during the acute stage, the reaction 
of the urine is acid, and quantities of albumin are present. 
Mahomed described a }yre-aVmrn,inuric stage in which, although 
no albumin was present, the blood-colouring matter could be 
detected by the guaiacum test, and he attached much importance 
to an increase of arterial tension as indicating the onset of 
this condition. The colour is dark reddish -brown, turbid and 
smoky, indicating the presence of blood-colouring matter, and 
the sediment, which is abundant, is composed largely of blood 
casts, blood corpuscles, renal epithelium and granular urates. 
The relative proportion of these constituents is subject to 
considerable variation, according to the stage of the disease. 
Blood corpuscles and epithelial cells generally predominate, 
but casta are always present, though their prevailing type 
changes as the disease progresses. During the early stages, 
blood casts and epithelium casts are especially numerous, but 
when the case is becoming more chronic, granular easts and 
fatty caste replace them, and hence afford valuable indications 
of the stage of the disease. In spite of the high specific gravity 



chip. » ACUTE NEPHRITIS 99 

of the urine, the daily elimination of solids is generally 
diminished, and, as has been already indicated, the specific 
gravity ia dependent on the altered quantity of liquid, in- 
stead of being due to an increased elimination of solids. The 
urea iB decreased in quantity from 25 per cent, to 50 per 
cent., and the chlorides similarly undergo great diminution. 
During the early stage of the disease, complaint may some- 
times be made of uneasiness or discomfort in the region of 
the kidneys. This may occasionally amount to actual pain, 
extending thence along the ureters towards the bladder, but 
pain, when present, is mostly connected with the act of mic- 
turition, rather than with the degree of inflammation of the 
kidney. Ab a general rule, renal affections of prolonged 
course are not associated with pain, and this fact to a certain 
extent is to be explained by the comparative absence of nerves 
of common sensation in connection with the kidney. There 
is, it is true, a free supply of sensory nerves to the capsule 
and thr pelvis of the kidney, but these are only likely to be 
influenced by affections causing sudden distension of the 
kidney, and the general characteristic of inflammatory diseases 
of the kidney is for the pain or discomfort, if present, to be 
reflected to some other site. 

Dropsy. — When due to cold, this is one of the commonest 
and earliest indications of the disease, and it is frequently the 
one which first attracts attention. In mild cases it generally 
commences about the legs and the cheeks ; the latter may be 
found puffy on first rising in the morning, the extent of oedema 
varying considerably in different cases. The oedema usually 
commences in the lower eyelids, and the conjunctiva are affected 
at the same time, so that in the early stages the eye appears 
brighter than usual, and the characteristic watery appearance 
of the eye in renal disease is frequently present. In severe 
cases the cedema spreads rapidly from the face to the trunk 
and to the extremities ; even in mild cases the feet may be 
swollen towards evening when the cedema has, to a great extent, 
disappeared from the face. When the dropsy ia only slight 
in amount, the general appearance of the patient is much like 
that associated with chlorosis. It is far more common , however, 
to find the whole trunk infiltrated and cedematous, the cedema 
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generally being most marked in the parts that are most depen- 
dent. Considerable swelling is often to be found at the lower 
part of the back, constituting the well-known lumbar pad, 
which is frequently seen also in chronic cases. The genitals, 
especially the prepuce, may be affected, and the oedema may 
be so excessive as to interfere with micturition. 

Prom the first, renal dropsy is associated with a curious 
whit© appearance of the skin, due in part to the presence of 
fluid in the subcutaneous tissues, and in part the result of the 
rapid development of extreme anajmia; hence in the early 
stages of acute nephritis patients may not only be unrecog- 
nisable from the distortion of their features, and the smoothing 
out of irregularities of the face, but they are also commonly of 
a pale yellow waxy colour. Usually, as the subcutaneous tissue 
becomes infiltrated, the serous sacs are simultaneously involved. 
The abdominal cavity is commonly found to contain fluid, and 
occasionally serum may be also detected in the pleura and in 
the pericardium. These accumulations may cause considerable 
danger, as they impede the action of respiration and of circu- 
lation. .Still more dangerous, but fortunately more 
oedema of the glottis, which develops with extreme rapidity, 
and in some instances has caused death from asphyxia. 

Hi>r ■/■■''<■ .-'v^r'").— Interference with digestion is extremely 
frequent, even in mild cases of acute nephritis. The appetite is 
bad from the beginning, especially during the time of pyrexia; 
the tongue is furred, and in the early stages there is usually 
constipation, though later this may be replaced by diarrhoea, 
independently of treatment. The diarrhoja in such ( 
been attributed to a natural eliminative effort to remove i 
cumulated excretory matters. During the early stages uause 
and vomiting are frequent. It is difficult to explain thei 
occurrence at the commencement of the disease ; they may 
possibly be reflex symptoms, hut at a later stage in all prob- 
ability the vomiting is of uncmic origin, and when uncon- 
trollable it presents a serious complication. 

Circulatory system. — It has generally been held that the 
circulatory system is not materially affected in the early s 
of acute nephritiB, and the changes connected with the heart 
and smaller arteries are commonly considered to occur with 
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chronic renal affections, or to develop as an acute attack 
gradually passes onwards into the chronic stage. Dr. Dickinson, 
however, has suggested that quite from the beginning of acute 
kidney trouble there i3 some alteration of the wall of the 
capillaries, and be considers that this, alteration, if permanent, 
contributes largely to the subsequent hypertrophy of the 
arterioles and of the left ventricle. Those who hold with 
Mahomed that there is marked increase of arterial tension in 
all cases of renal affection, will no doubt consider that these 
alterations of the capillaries are always present; but on the other 
hand, it must be admitted that it is by no means uncommon for 
cases of acute nephritis to recover completely without any 
permanent alteration in the nature of the pulse tracing. Some- 
times acute enlargement of the left ventricle may occur, but 
this is also a transient feature in the majority of cases, all 
evidence of hypertrophy, dilatation, and increased blood pressure 
passing off as the albuminuria ceases. 

It has already been indicated that anaemia is an early and 
chitruct eristic symptom of acute nephritis; it has been suggested 
thai this is caused by the loss of albumin through the kidneys, 
or else, as is more probable, by the degree of hematuria which 
is usually present. It must be admitted, however, that when 
the pallor is very rapidly developed in connection with dropsy, 
the amende appearance is in all probability due rather to the 
infiltration of the tissues with dropsical serum than to blood 
changes. In advanced cases of acute nephritis, the red 
corpuscles of the blood are always reduced in number; the 
albumin is diminished, and the serum contains a large propor- 
tion of water; in addition to these changes, it is common to 
find either urea, uric acid, or both, and perhaps other urinary 
derivatives, added to the blood. In some few caseB, especially 
in those associated with fevers, pericarditis may occur, and 
when the effusion is purulent in character the disease nearly 
always terminates fatally. It is very rare in acute nephritis 
to meet with ep is taxis or to find hemorrhages in the retina, 
symptoms which are so commonly seen in chronic forms of 
kidney disease. For the production of these symptoms hyper- 
trophy of the left ventricle and alteration in the structure of 
the walls of the small vessels appear to be necessary. 
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Respiratory system. — Alterations in the respiratory ayste 
are not essential features of the disease, they only occur i 
complications, Pleurisy has already been mentioned, but bron- 
chitis and pneumonia may develop in severe cases. All the* 
complications are frequently of fatal import ; the pleurisy i 
acute nephritis is especially dangerous, since, like the ] 
carditis, it is frequently purulent. It is not uncommon, how- 
ever, for mild cases of acute nephritis to be associated with 
indications of slight pulmonary engorgement ; the degree ■ 
engorgement mostly varies inversely with the amount of duid ii 
the pleural cavity. Slight congestion of the lungs, althougl 
it may lead to troublesome cough and sleeplessness, is no) 
necessarily a serious complication. 

Nervous system. — The effects of acute nephritis upon t 
nervous system may develop with considerable rapidity. Ever 
in the early stages In-adache is commonly present; if there 1 
much pyrexia the significance of this headache may be over- 
looked, while if the digestive system is much disturbed 
headache may often be attributed to disorders of digestion. 
a rule, however, the association of headache, cedema, and scantj 
urine will be quite suilicient to indicate the true nature of t 
disease. The degree of headache varies greatly ; it 
merely be a dnll sense of weight, or, if the interference with t 
excretion of urine is considerable, the headache may be very 
intense. When the amount of urine passed is very mil 
reduced, it is not uncommon to tind that uremic convulsioi 
may suddenly appear. The general characteristics of thes 
convulsions are described in detail under the heading of uraemia, 
but it may be here remarked that in some cases they are almoe 
of a hemiplegia type. During the convulsions the tempemturt 
may rise, but subsequently it is mostly found to be subnom 
The nnemic convulsion is often succeeded by coma, and 
degree of coma generally indicates the severity of the atta 
.Sometimes several amnio convulsions occur at short interval 
the patient remaining comatose between the attacks of spasm ; 
sometimes the depth of the coma increases after each attack of 
convulsions, so that at last the patient can no longer be roused. 
Occasionally when the coma passes off, or when the convulsion 
has not been followed by coma, the patient may suffer from 



ACUTE BEEHKma 



108 



partial or complete blindness. This anemic amaurosis is mostly 
a transient symptom, and in its short duration differs from the 
amaurosis of chronic forms of kidney disease. With acute 
nephritis it is rare to find any permanent interference with any 
of the functions of the nervous system. The nrasmic con- 
vulsions are the expression of the retention of toxic materials, 
and unless the case terminates early in a convulsion, the nervous 
symptoms usually speedily pass away. 

Course and duration. — The course and duration of acute 
nephritis are subject to very great variations. The initial rise 
of temperature may continue for four or five days, or at most 
for a week, but very often cases first come under observation 
when the temperature is normal or only slightly raised. The 
early symptoms which are then commonly noted are those of 
dropsy and of alteration in the nature of the urine. The extent 
and degree of dropsy varies with the amount of urine passed, so 
that in the first few days tbe dropsical condition is generally 
much more marked than at a later period ; sometimes, however, 
when the suppression of urine is progressive instead of occurring 
with extreme suddenness, the dropsy may reach its highest 
stage towards the end of the second week. In most attacks the 
dropsy develops with great rapidity, but undergoes considerable 
improvement with the re-establishment of the work of the 
kidney. In many cases, if the patient is pnt under favourable 
conditions and suitably treated, there is speedy diminution in 
the amount of albumin, blood corpuscles and casts, and the 
urine, from being of a deep red or smoky tint, regains its normal 
characters in a few days. If, on the other band, the quantity 
of urine progressively diminishes, secondary affections of the 
nervous system are likely to arise, and the patient may die 
during an attack of acute uraemia. 

Occasionally the onset of acute nephritis is much more 
gradual, and the various symptoms are less strongly marked. 
There may be progressive diminution in (he quantity of urine, 
gradual increase in the extent of dropsical effusions, and 
indications of secondary affections of tbe lungs or of the various 
serous membranes. The favourable progress of cases of acute 
nephritis is sometimes interfered with by distinct relapses, in 
which the symptoms resemble those of the primary attack. 
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Such relapses are mostly to be attributed to alterations of 
temperature, to exposure to cold, or to the premature nse of 
ordinary forms of diet. In all probability, these relapaes 
indicate an extension of inflammation to some portion of the 
kidney previously unaffected, and hence they constitute not only 
an immediate danger, bat they further imperil the patient's 
chances of ultimate recovery. 

With cases that are doing well, it is generally found 1 
the amount of urine exceeds the normal quantity ; since, 
when the kidneys have once more resumed their eliminativt 
functions, they have the additional work of removing from the 
body a large quantity of dropsical material. Hence the colour 
is diminished, the specific gravity is very much reduced, and the 
amount of albumin decreases rapidly, the decrease affecting the 
total quantity of albumin passed in the day, as well as the percent- 
age in any particular specimen. As the patient progresses towards 
recovery, the nature of the sediment alters, epithelial cells and 
free blood corpuscles become less numerous, and the epithelial 
and blood casts are gradually replaced by hyaline and granulai 
casts, which in turn decrease in number, and may ultimately 
disappear. 

Although the above is true of a large number of cases of 
acute nephritis, it unfortunately frequently happens that after 
a certain degree of rapid progress the improvement appears to 
come to a standstill, and although the amount of urine pas 
differs little from the normal quantity, yet it contains traces of 
albumin which may vary slightly from day to day. The casts 
also become more granular, and fatty casts may be found. 
These indications of lack of progress are sometimes accompanied 
by persistence of slight dropsy. These symptoms always i 
anxiety about the ultimate recovery of the patient, as they 
indicate a tendency to a gradual transition from the acute to the 
chronic form. 

From the above account it will be seen that it is impossible 
to predict the course or the duration of any case of acute 
nephritis. Towards the end of the first week the improvement 
may be rapid, and the patient may seem to be convalescing, yet 
it is not Bafe to build too much upon such rapid improvement, 
and the patient must be kept in bed and the diet must be 
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regelated, even though the albumin has disappeared and con- 
valescence appears to be established. Usually the duration of 
an acute attack varies from two to six weeks, but when relapses 
occur, recovery may be delayed for eight weeks or more. If 
after this time albumin is still found, while the hematuria has 
disappeared, and if casts, especially granular and fatty casts, are 
still present, the case must be regarded as having passed into the 
chronic stage. When a fatal termination occurs, it may be due 
to the extent of the dropsy or to the severity of other symptoms. 
Great accumulations of fluid in the pleura or pericardium, or, 
iti rare cases, rrdenia of the larynx, may be the ultimate cause 
of death. Frequently death may occur in the course of acute 
nephritis as the result of oedema of the lungs, or from a com- 
bination of oedema and pneumonia. Sometimes acute inflam- 
mation of the pleura or of the pericardium appeal's to give rise 
to more urgent symptoms than the chronic effusion of dropsical 
fluid ; at any rate they cause more distress and pain, and they 
add to the risks by interfering with the patient's rest, Many 
cases terminate with acute uraemia, sometimes during the first 
attack of convulsions, sometimes from a succession of attacks, 
and in rare cases death may be due to gradual failure of the 
heart's action, owing to dilatation of the left ventricle. 

The immediate cause of death appears to depend to some 
extent upon the age of the patient; in children death mostly 
results from inflammation of the respiratory organs, while in 
adults it may be due to utwniic poisoning, or to one of the 
direct consequences of dropsy. Obstinate vomiting, the result 
of unomia, may hasten the end, or in cases with severe dropsy, 
erysipelatous inflammation or abscesses in the cellular tissue 
may follow acupuncture or incisions. 

Tiliii/iiviris. — The symptoms marking the onset of acute 
nephritis are generally so well defined that they present very 
little difficulty. Alterations in the appearance and in the quantity 
of the urine mostly attract I he patient's attention at a very early 
stage, even when the onset is not accompanied with dropsy. 
The presence of blood corpuscles, epithelial cells, and casts of 
varying type will generally indicate the nature of the case, and 
assistance may frequently be afforded by consideration of the 
recent history of the patient. The pallor which is mostly associated 
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with acute nephritis, even when dropsy is absent, will genei 
assist in rendering the diagnosis clear. It must be a 
however, that many cases of chronic nephritis present symptc 
which are at first almost indistinguishable from those 
nephritis. In the former there is undoubtedly an acute engorj 
ment, which is often to be regarded as an acute nephritis, supi 
added to the chronic kidney trouble, and it becomes importa 
not to speak too hopefully of the ultimate recovery during t 
early days of the attack. Assistance may be obtained from a© 
sideratiou of the previous history, from the degree of nypn 
trophy of the heart, from the recognition of marked acoentnatioi 
of the cardiac sounds, and from the high tension of the f 
These indications are rarely absent in chronic cases with i 
intercurrent acute attack. Marked alteration of the heart soum 
and of the pulse should always lead to careful inquiry about, t 
previous history, and even when in such cases the histo 
appears vague, the recovery is often prolonged and tedious, i 
a trace of albumin persists long after the disappeara 
urgent symptoms. 

Cyanotic induration of the kidneys is occasionally accompani 
by alterations in the urine, which resemble those of i 
nephritis; the urine is reduced in quantity, and is of dar 
colour and high specific gravity, but in these cases there i 
generally only a Binall and variable amount of albumin, and t 
sediment exhibits only a few hyaline casts, instead of the g 
variety of debris so commonly found in acute nephritis, 
cyanotic induration, moreover, if dropsy is present, it genei 
affects the lower extremities instead of being universal, i 
acute nephritis; while an examination of the heart and 
nature of the dyspnrca usually indicate the cause of the cyanot 
induration and of the alteration in the appearance and n 
of the urine. Reference has previously been made to I 
occurrence of febrile albuminuria, and to the probability of t 
condition warranting the term of ' abortive nephritis.' 
this special form, all the symptoms dependent upon rena! changi 
are less marked than in acute nephritis. There is not so m 
alteration in the quantity of the urine, there is generally 
little albumin, and the occurrence of blood is rare. Althoi 
there may be some ancemia, the degree of pallor is not i 



ACUTE SEPHH1TIS 



107 



marked asin acute nephritis; dropsy ib absent, and the symptoms 
speedily pass away with diminution of the pyrexia. 

Prognosis. — A large number of cases of acute nephritis 
terminate in complete recovery, but so long as the amount of 
albumin remains stationary, anxiety must alway a be felt about the 
prospects of recovery. Sir William Roberta considers that the 
prognosis is more favourable amongst old people, and he states 
that in his experience the disease is mild in persons over sixty, 
and always ends in recovery. The small amount of urine passed 
during the early stages of the disease frequently causes anxiety, 
as greiit diminution may indicate danger of the development of 
uramiic symptoms. The quantity of blood passed is also an 
important consideration, as it indicates to a certain degree the 
amount of acute engorgement, and therefore the extent of 
interference with the eliminative work of the kidney. Although 
convulsions are always indicative of danger, in a large number 
of cases of acute nephritis they do not, unless frequently repeated, 
lead to a fatal termination. Even unemic amaurosis and urtemic 
coma may occur without the case ending fatally, and indeed it 
is not. uncommon for cases, which have been marked by these 
urgent symptoms, to recover completely after suitable treatment 
has been adopted. 

Complications connected with secondary inflammations of 
lung, pleura, or pericardium are of graver import. When 
pleurisy or pericarditis become purulent the case almost in- 
variably terminates fatally. When, under the influence of treat- 
ment, the dropsy diminishes and the amount of urine increases, 
the aspect of the case is improved; and the prognosis is rendered 
still more hopeful if, at. the same time, there is diminution in 
the amount of hematuria and in the quantity of deposit. Even 
when the urine no longer presents the characteristic reactions 
for blood, it will be necessary to note the daily percentage of 
albumin, since this percentage affords valuable indications of 
the risks of chronic changes. So long as the daily amount of 
albumin decreases, and other symptoms impruve, there are fair 
grounds for a favourable prognosis ; and even when, for a long 
time, the amount of albumin remains almost stationary from day 
to day, it must be remembered tliat under such conditions a 
permanent recovery has occasionally occurred. When, however, 
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the specific gravity continues low, and the daily amount of 
albumin shows little variation, it is to be feared that the case 
has passed from the acute to the chronic stage. 

Treatment. — The treatment of any case of acute Bright'o 
disease must largely depend upon the stage that has been reached 
when it first comes under observation, and it must further be 
influenced by the severity of the prominent symptoms. Still, thia 
is essentially one of those diseases in which it is possible to lay 
down general rules for guidance, with the distinct understanding 
that these rules are subject to modifications. Probably few 
cases of Brightfa disease can be treated on absolutely identical 
lines. The leading indications in every case are to secure 
physiological rest for the kidney, to take measures which v 
diminish risks of further damage to that organ, and to obviate 
dangers likely to arise from the great interference with the v 
of elimination. Stated briefly, these indications are follow 
by keeping the patient in bed, by attention to diet, and by t 
use of diaphoretics and purgatives. In addition, it is frequently 
necessary to pursue symptomatic treatment for various compile 
tions, such as persistent vomiting, profound amemia, or evei 
long continued albuminuria, while circulatory or respirato 
troubles have to be treated on general principles. Even whei 
the state of convalescence has been reached, it is necessary t 
continue watchfulness and precautionary measures. 

So soon as the diagnosis of acute Bright'a disease has 1 
rendered probable, the patient should be strictly confined 1 
bed, and it is advisable to maintain warmth by woollet 
garments, and further, by the removal of sheets, to avoid t 
risk of chilling the surface. 

The diet in severe cases should be rendered as non-nitre 
genous as possible. There is much to be said in favour < 
keeping patients entirely upon milk during the early stages c 
acute Bright's disease, and my own practice is to continue i 
pure milk diet so long as there is any blood in the urine, ant 
bo long as the daily percentage of albumin passed is steadily 
diminishing. Some authors consider that a milk diet do* 
harm, and would substitute for it a plain water gruel made 
with arrowroot or barley meal, to the total exclusion of milk 
and bread. Sir George Johnson laid great stress upon the im- 
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portance of a pure milk diet daring the acute stages of nephritis, 
and indeed he considered a modification of this diet was only 
warranted when it produced disturbances of digestion, as 
indicated by heartburn, diarrhcca, headache, or other symptoms 
of dyspepsia. He recommended that the milk should be taken 
cold or tepid, from half a pint to a pint at a time, and was in 
favour of not giving skimmed milk unless dyspeptic symptoms ' 
followed the use of pure milk. Skimmed milk is extremely 
liable to produce troublesome constipation, and this symptom 
it is moat desirable to avoid. If it is found impossible 
to enforce pure milk diet, it may be necessary to substitute 
some form of liquid lwurishinent, such as barley water or 
arrowroot, together with beef-tea, or broth made with chicken, 
veal, or mutton, and, if these are found insufficient for the 
patient's needs, an egg, lightly boiled, may also be occasion- 
ally added. In a large proportion of cases these measures are 
speedily followed by improvement. During the early days it 
is well to keep the nourishment to the smallest amount possible 
consistent with the patient's comfort, as the diuretic influence 
Of tnilk is not to be desired so long as there is any large 
proportion of blood in the urine. Later, as the functions of the 
kidney become re-established, the amount of milk may be 
increased. Some patients rebel against the milk diet from tbe 
idea that it is not sufficiently nourishing, but Sir George 
Johnson has quoted the history of one patient who was able to 
live on an exclusive milk diet for more than five years. Dming 
the later stages of acute Bright's disease it is advisable to use 
diluent, drinks freely, and the one which is most readily taken 
is the ' imperial drink,' which is made with acid tartrate of 
potash and lemon juice. 

It is customary to employ purgatives at an early stage in 
acute Bright's disease, with the object of diminishing the 
amount of work which is thrown upon the kidney. When 
there is much dropsy or troublesome constipation, the employ- 
ment of purgatives is particularly necessary. Some authors 
recommend the use of mercurials, but these cannot be 
continued, and it is much better to employ salines or mild 
hydragogue purgatives, although these should not be given 
as a mere matter of routine. Apart from dropsy, the chief 
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indications for the use of purgatives are those which i 
from uraemia, such as headache, delirium, convulsions, or < 
The selection of the purgative to be employed under t 
circumstances is purely dependent upon the urgency of the 
case. When convnlsiona or coma have occurred, Cretan oil is 
the most convenient, aa its action is rapid and it may be 
administered to an unconscious patient in a small dose; on t 
other hand, if headache is persistent and severe, calomel t 
compound colocynth pill may be given. Sometimes 
compound jalap powder may be used in place of this pill ; < 
a purgative of greater strength is desired, the following forma 
recommended by Sir George Johnson may be employed, viz. : 



which may be given once or more as required. For the t 
ment of suppression, Ralfe employed one or two £ 
calomel, followed three hours later by a full dose of compoum 
senna mixture. For ordinary cases, a small glass of Hunyac 
Janos, or from half an ounce to an ounce of Rochelle salt i 
half a glassful of water, may be administered. The febi 
symptoms at the onset rarely require any special I 
beyond the enforced rest, the use of purgatives and 
modification of diet, but aconite has however often 
recommended with a view of reducing inflammation thr 
its action as a circulatory depressant. 

Many authors lay stress upon the importance of diminisbi 
tJie acidity of the urine, or of rendering it alkaline as eai 
possible, since the coagulation of albumin or of blood \ 
the tubules may possibly cause permanent interference with 
the work of the kidney, and this coagulation is most likely to 
arise in acid urine. It is doubtless important to prevent this 
occurrence if possible, but it is extremely difficult to render the 
urine alkaline without administering alkaline diuretics, such s 
the salts of potassium or sodium. These are converted into 
alkaline carbonates within the body, and are eliminated in this 
form by the kidneys. For thin i-eason they have therefore been 
recommended, and Sir William Roberts urges that they should 
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be employed freely from the commencement of the treatment, 
and states that he has obtained the best results from the free 
administration of citrate of potassium. In no instance where 
the urine has been rendered alkaline during the first week of the 
complaint has he observed the more severe uraemic symptoms or 
secondary inflammations. Such a statement coming from such 
an authority requires very careful consideration, the more so as 
this treatment has been advocated by other authors, who recom- 
mend that the acetate or citrate of potassium should be given 
every two hours or so largely diluted with water, and have 
asserted that under this plan of treatment anuria and unemia 
are avoided. 

I must confess that my own practice is scarcely in 
accordance with these recommendations, and that I prefer 
deferring the use of alkaline diuretics to the time when 
an increase in the amount of water indicates that the 
engorgement of the kidneys has largely subsided. To employ 
a stimulant diuretic during the earlier stages is, I believe, 
likely to favour ursomic symptoms by increasing the amount 
of engorgement of the renal vessels. When this engorgement 
has been relieved by the use of purgatives and diaphoretics, 
alkaline diuretics will unduubtedly do good, both by increasing 
the amount of water eliminated by the kidney and by diminish- 
ing the risks of coagulation within the tubnles. These con- 
siderations naturally suggest the substitution of other methods 
which will diminish the renal engorgement before using alkaline 
diuretics, which will increase it. Prominent amongst these 
measures is to be placed the stimulation oF the skin, either by 
the wet pack or by the hot-air bath ; this stimulation is 
frequently necessary when there is much dropsy and severe 
headache. It is not advisable to continue the use of the hot- 
air bath for more than fifteen or twenty minutes, and as soon 
as the action of the skin has commenced, the patient should be 
wrapped in blankets, so as to favour the continuance of prof a Be 
perspiration. In general, the wet pack is perhaps more 
convenient, as it requires no special apparatus. The patient 
is simply enveloped in a sheet which has been wrung out of 
warm water, and the sheet is covered with three or four dry 
blankets. If it is necessary io continue the use of the wet 
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pack lor any length of time, this is most conveniently 
by covering the blanket next to the sheet with a mackintosh 
cloth. In this way the patient speedily becomes surrounded by 
an atmosphere of vapoor. Sometimes this method has, however. 
the disadvantage of producing some discomfort and headache. 
After removal of the wet pack it is advisable to dry the 
patient quickly with soft warm cloths and to envelop him 
blankets. The diaphoresis is generally continued after remi 
of the wet sheets, but by drying the surface chill in avoii 
The action of the skin may be increased by copious drangl 
of simple diluent drinks; these may be given warm, 
they promote vomiting or nausea. It is only 
resort to these measures, however, when there is much 
dropsical effusion; and it is very rarely necessary to remove 
fluid from the subcutaneous tissue by operation. When, how- 
ever, all forms of baths produce intense discomfort, 
purgatives give no relief, and the limbs are greatly disteoA 
it may occasionally be advisable to puncture the skin over 
malleoli with a lancet, or to drain off the fluid with Southi 
tubes. Acupuncture is sometimes preferred, but the 
tinuous oozing of fluid over the extremities is apt to be follow) 
by inflammatory action. 

In ordinary cases baths or other measures calculated 
produce profuse diaphoresis are unnecessary. It has soi 
times been urged that diaphoretics should always be avoit 
as they diminish the amount of water which is eliminal 
by the kidney, and may therefore promote the retention 
materials within the uriniferons tubes. In severe cases, howi 
diaphoretic measures undoubtedly relieve congestion of 
kidney by diverting blood to the surface of the skin ; they a! 
favour the removal of fluid from the areolar tissues and 
serous cavities. Further it is a clinical fact that after profi 
diaphoresis the amount of urine paBsed speedily 
showing that the temporary relief of congestion has favoui 
the resumption of normal work. A few years ago pilocarpi 
was largely recommended as a diaphoretic in acute Bright'i 
disease. Subsequent experience has shown that this drug of 
produces distressing symptoms of salivation and depressii 
which are frequently very severe ; it is therefore essentially 
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of the drugs which would only be used when other measures 
fail. I have seen some good results from its administration in 
cases of chronic Bright's disease, particularly in crtEmic asthma, 
but in acute Bright's disease the disadvantages appear to out- 
weigh the benefits. With indications of urasmic poisoning, 
especially if associated with much lumbar pain, relief may 
sometimes be afforded by dry-cupping over the loins or by the 
local application of leeches. These measures, however, are 
mostly reserved for cases where the amount of urine is small 
and the headache severe, for to a certain extent the same result 
may be produced by the local application of warmth by means 
of hot fomentations or poultices. 

The use of active diuretics should be reserved for the later 
stages of acute nephritis, when most of the traces of blood have 
disappeared from the urine. At this period various preparations 
of digitalis may be employed, and there is no objection to the 
simultaneous use of broom tops or of alkaline diuretics, which, 
ns lutw Wen previously indicated, are not in my opinion advisable 
during the earlier stages. Ringer states that he finds the 
diuretic action of digitalis is limited by the existence of dropsy, 
for when dropsy disappears this remedy no longer OS 
increased secretion of urine. The diuretic action of digitalis 
may sometimes be increased by giving a mercurial in combina- 
tion ; e.n. small doses of blue pill or of calomel may W con- 
veniently made into a pill with powdered digitalis leaves. 

Caffeine has been recommended in preference to digitalis, 
and it has been urged in its favour that it is more prompt in its 
action and that the effect passes off more readily. Dr. H. C. 
Wood, speaking of the use of caffeine, states that, if used at all, 
it should be employed with caution in acute Bright's disease, 
though it is preferable to digitalis, as it does not disagree with 
the stomach, and it has no cumulative tendency. 

The restlessness and sleeplessness which often occur in the 
course of acute nephritis may be alleviated by bromides, by 
hyoscine, or sometimes by aconite. Cannabis indica has also 
been recommended, especially when there is much bEematuria, 
but its action is very uncertain. Opium has been given in 
small doses, but if employed it must W used with great 
caution, from the risk of inducing symptoms of urmmia. 
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Persistent vomiting in acute nephritis frequently taxes the 
therapeutic resources of the physician ; when it occurs early. 
relief may sometimes be afforded by the administration of dilute 
hydrocyanic acid and preparations of bismuth, together with 
the application of ice. If it continues in spite of these measares, 
drop doses of tincture of iodine every half hour may be given, 
or email doses of creosote or carbolic acid. Vomiting always 
requires modification of diet ; nourishment should be given cold, 
in a liquid form and in repeated small quantities. Benefit 
occasionally ensues from the application of poultices to the 
epigastrium. When vomiting occurs at a later ati 
indication of ura:mia, similar measures may be adopted, 1 
they often fail, and it is necessary to treat the uremia, rati 
than this particular symptom, by baths, wet pack, diure 
and purgatives. 

Persistent albuminuria during convalescence is, as a rule, : 
be treated by strict attention to diet, by the avoidance of c 
and of all muscular and mental strain. Prolonged mnscul 
efforts or business worries are almost invariably followed by a 
increase of albuminuria. Many drugs have been advocated for 
their power of diminishing the loss of albumin. Those whi 
are most commonly employed are the persalts of iron, espt 
the percbloride, which may be given in conjunction with digital 
or strophanti us. Occasionally ergot has, in my experience 
appeared to be beneficial; tannic acid and gallic acid have a 
been recommended, while drop doses of tincture of canthai 
have been used, though in the opinion of Dujardin Beau met 
this drug is always dangerous and frequently useless. 

Strontium salts ' are said to lead to a remarkable and ofb 
rapid diminution of albuminuria, and they are further usefu 
indirectly by improving digestion. According to Constantin 
Paul, strontium is only useful in parenchymatous nephritis, and 
has no action in the interstitial forms, in renal tuberculosis or ii 
svphilis. Gaucher and Gallois say that strontium acts rather 
on the symptom of albuminuria than on the actual morbid t 
dition. When the drag is discontinued the albumin appears in 
as large an amount as formerly. If these statements i 
correct, strontium would be indicated in cases of abuudai 
' Journal dta Prae., Jan. 4, 1896. 
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albuminuria, where it is desirable to diminish the albuminous 
loss. Gaucher and Gallois give the following formula : 

Pure lactate of strontium 60 grams 

Water 375 „ 

Dose, three tablespoonfuls or six grams of lactate of strontium 
per day. 

It must be admitted, I think, that drugs possess very little 
power of directly controlling the loss of albumin, and that better 
results follow from precautionary hygienic measures and from 
the use of tonics, than from the many other remedies which have 
been recommended. 

During the later stages of acute Bright's disease advantage 
is frequently derived from the use of haematinics, such as the 
various preparations of iron, or arsenic ; it is generally preferable 
to employ the non-astringent preparations of iron, so as to avoid 
the undesirable constipating effects of other preparations. For a 
certain length of time after acute nephritis it is necessary that the 
diet should be strictly regulated, that it should contain relatively 
large proportions of milk, and that the effects of other articles 
of diet should be carefully watched by examinations of the 
urine. Patients who have suffered from this disease should 
avoid exposure to cold, and, if their means allow, should winter 
in some warm southern health resort. 
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CHAPTER VI 

SCARLATINAL NEPHH1T19 

The frequency with which acute nephritis accompanies and 
complicates cases of scarlet fever appears to separate this type 
clinically from other forma of febrile albuminuria, as well 
from other forms of simple nephritis. The pathological con- 
ditions and the symptoms are somewhat different from those of 
ordinary cases of acute nephritis, and although it must be 
regarded as an acute inflammatory disease, yet from its im- 
portance it merits separate detailed consideration. From the 
freqnency of its occurrence there can be little doubt that it 
depends upon the action of some poison peculiar to scarlet fever. 
It is well known that epidemics are often of different intensity 
and danger ; hence, in all probability, there may be great varia- 
tion in the formation of this poison, and this would account 
for the relative frequency of scarlatinal nephritis, in various 
epidemics. 

With regard to the proportion of scarlet fever cases which 
develop nephritis, recent observers give very different results. 
Thus, F. M. Turner ' gives a percentage of 31-1 out of 6,000 
cases ; Goodhall, out of 5,443, had a percentage of 8-4; Caiger, 
out of 415, found simple albuminuria or nephritis in 7 "69 per 
cent. ; Dr. Hillier and Dr. Dickinson found albuminuria in half 
the cases of scarlatina they investigated, and it appears probable 
that, although in some of these cases the albuminuria should 
be regarded as pyrexia!, yet in a large number the albuminuria 
was distinctly due to renal change. Some authors maintain that 
albuminuria, whenever it occurs in the course of scarlet fever, 
indicates structural disease of the kidney, which under adverse 
circumstances may develop severe symptoms, and may even 
1 Outf) Hospital Reports, vol. 51. 
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pass on to the formation of chronic disease. Although the fre- 
quency both of albuminuria and of nephritis must undoubtedly 
be admitted, yet there is very little certain knowledge as to 
the exact causation of nephritis in any individual case, and 
in some epidemics the renal changes are undoubtedly more 
frequent than in others. Wagner and Leichtenstern hold 
that nephritis is especially likely to occur when the cervical 
glands become secondarily enlarged after once subsiding; in 
numerous instances, however, this suggestion fails to be of 
service, for the cervical glands are frequently considerably 
inflamed and enlarged without the subsequent development of 
nephritis. Caiger, 1 describing adenitis in 71 per cent., states 
that the large majority of these patients had no albuminuria, 
although, perhaps, albumin was relatively more frequent in 
patients suffering from adenitis. 

The influence of a high degree of fever has also been 
suggested, and certainly in many cases the temperature is found 
to be high at the time when the albuminuria develops, but, 
beyond the ordinary influence of producing febrile albuminuria, 
it does not appear that a high temperature alone will afford 
much indication of threatening nephritis. In many cases the 
temperature may rise independently of nephritis in the course 
of scarlet fever; thus, any inflammatory affection of the lungs 
or other organs would be indicated by a rise of temperature, 
without the kidneys necessarily undergoing any degeneration. 
The actual severity of the original attack of fever appears to 
have no causal relation to the production of nephritis ; in fact, 
my own experience would lead me rather to consider that 
nephritis is unusually common amongst children in whom the 
original febrile attack has been slight, especially amongst those 
in whom the attack has been entirely overlooked, and where the 
(Uagnoau of the scarlatinal origin can only be based upon the 
subsequent course of the disease, or upon the co-exiBteuce of an 
epidemic of scarlet fever in the neighbourhood. Dr. Mahomed 
maintained that nephritis, when the result of scarlet fever, was 
always preceded by an increase of arterial tension, together 
with constipation and the presence of blood-colouring matter in 
the urine, and it is certainly interesting to note that many 
1 Lancet, June 6, 1891. 
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other observers have found an apparent connection Ix-twer* 
constipation and nephritis. 

7V«fw/xwin<f causes. — The development of nephritis as a 
complication of scarlet fever depends largely upon the age < 
the patient. It is uncommon during the first year of life, i 
the frequency increases rapidly np to the fifth year, after vul 
time it gradually decreases until adult life. It is somewhat 
more frequent in males than in females, the proportion having 
been stated as three to two : and it has also been found to be 
more fatal to males than to females, while the mortality is 
greater the younger the patient. Dr. Turner finds that some- 
times several brothers and sisters who have scarlet fever 
together will all develop nephritis, but the influence of family 
predisposition is not always shown in this marked way ; indeed, 
it often happens that of two children who suffer equally severely 
with scarlet fever one develops nephritis and dies, while the other 
escapes altogether. Other observers, however, have found that 
nephritis occasionally complicates nearly every case of scarlet 
fever occurring in cfrtain families, and, considering the frequency 
with which family predisposition influences the occurrence 
of other forms of nephritis, there appears to be little reason 
for questioning its influence in connection with scarlatinal 
nephritis. 

The date at which the disease develops is generally Bome- 
what late. Usually it occurs after the 12th or 14th day, or 
during the early part of the third week. Albuminuria may 
have been discovered earlier than this, but then in all proba- 
bility it is merely febrile, and corresponds with Friedliiiulcr's 
initial catarrhal form. Occasionally nephritis is not discovered 
until the fourth, fifth, or 6ixth week, but there appears to be 
reason for thinking that in such cases it has probably existed for 
a greater length of time, and may have been overlooked. 
Fiirbringer states that the disease can commence as early as the 
end of the first week of scarlet fever, and both he and Henoch 
have met with a case commencing as late as the end of the sixth 
week. 

The immediate exciting cause of scarlatinal nephritis is 
generally held to be exposure to cold during the stage of active 
desquamation, and upon this supposition the routine treatment 
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of the later stages of scarlet fever has been based. Dr. Caiger, 
from hia observations at the South- Western Fever Hospital, 
came to the conclusion that cold weather per so seemed to have 
very little influence in producing albuminuria. There was a 
slightly higher rate during the months of October and November, 
but otherwise the albuminuria was spread nearly uniformly over 
the year. On the other band, he found that there was an 
apparent connection with the degree of humidity of the atmo- 
sphere. Damp, cold, or muggy days were marked by the coinci- 
dence of several fresh cases, while a return of bright weather 
WW l'iv(|iient.]y accompanied by rapid improvement amongst 
tfafl slighter forms of scarlatinal nephritis. These observations 
have more recently been confirmed by P. M. Turner, who finds 
that a sudden change of temperature or a thaw in winter 
sometimes coincides with the appearance of several cases of 
UHIUIIXUL In opposition to the influence of exposure to cold as 
a cause of scarlatinal nephritis, it may also be pointed out that 
it is extremely rare under ordinary circumstances for exposure 
to cold to give rise to acute nephritis in children, although in 
adults, especially amongst those who are fatigued, the influence 
of cold is undoubtedly well marked. Purdy suggests also that 
if the nephritis of scarlatina is caused through exposure to cold 
it should occur more frequently among the poorer classes, where 
exposure is vastly more common than among the rich, but the 
statistics show, however, that this is not the case. 

The view generally held at the present time is that scarlatinal 
nephritis depends npon the action of a specific poison which 
produces irritation in the kidney during its elimination, yet 
this subject can hardly be considered as conclusively settled. 
Micrococci have been described in the blood of patients with 
scarlatina, and micro-organisms have been found within the 
kidney, but these observations are scarcely sufficiently numerous, 
or sufficiently certain, to allow of definite statements concerning 
their influence. It is far more probable, as already indicated 
(see ' Acute Nephritis '), that the renal changes are due to the 
irritation of the kidney by some toxic material resulting from 
the growth of micro-organisms in the system. As M. Vignerot 
has suggested, these changes may be almost quiescent until they 
receive a sudden impulse from the congestion brought about in 
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r through exposure to cold, or through cliinal 
conditions. 

Morbid anatomy. — When death occurs in the course of 
scarlet fever, or during convalescence from this 
kidneys are almost invariably found to be greatly altered 
appearance. The deviations from the normal type are 
doe to the nature of the renal affection. Thus Friedlfindi 
describes three distinct forms of changes in the kidney associat 
with scarlet fever : (1) Initial catarrhal, the usual form ; (2) 
large, limp, hemorrhagic kidney, interstitial septic form ; and 
(o) nephritis post -scarlatinosa, the glomerular form. The first 
appears with the onset of the fever, and usually clears up after 
one or two weeks; the second form appears early, but ib 
severe, and is also usually connected with so-called diphthi 
alfectionB, cervical phlegmon, &c. ; the third is an affe 
characteristic of scarlet fever, and is often manifested by cedei 
hypertrophied heart, suppression ol the urine, and death. 

Fried lander's initial catarrhal form in all probability 
incides with the ordinary appearances of febrile albuminn: 
or abortive nephritis, and it is found under conditions in wh: 
the renal lymptOlM liave not given rise to anxiety, and whi 
ilcMli linn resulted from some other grave complication of 
fever. The septic form may also have attracted very little att 
tiuti during lili- Hoiin'tinies it may lie unite latent; hamiatui 
ii rare with Huh condition, «nd considerable albuminuria ib 
exception rather than the ride. The third form constitm 
scai'lnf.iiml Mfth] Ii i :■■. Hn- dJlMM hereunder consideration, 
llu' ■ppatnaflil of thl Lidm-v suv largely dependent upon 
liiii'iitiiin of llu' lllmil Pw descriptive purposes it will 
imivi'iiii'iit in ,|,.i,i. il.n, broadly differentiated types 
scarlatinal nephritl". hut il must Ik* remembered that tl 

UTaagtn t i" ihiimIv fttHtrUrJ the boundaries are ill-defini 

ami thr tepwatl tv|i,'. frfqoi nil k merge. Transitional sti 

affect OOt only ii 1 . - - J i j[ iii>|»'iiranceB, but also the chan 

found uiirn wiijiirnlk. 

When death I inn occiinvd diiriiigthe first or second week, 
kidneys arc very lit lie ulto-i-d m -!/.,■; tli.-y ;ipj>enr engorged, am 
the capsule can be readily separated. 'I'lie surface may show 
radiating red lines of injection or small extravasations. 
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Section of Kidney in Acute Nephritis (Glonierttlo-Ncphritis). 
In this specimen the most important change is the great 
increase in the nuclei of the glomerular tuft. The 
epithelial cells are somewhat cloudy, and in some parts 
show swelling, with consequent irregularity of outline. The 
intertubular tissues are but little affected. 
(See pp. 97 and 121.) 
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section, the whole parenchyma may be of a chocolate hue from 
intense en gorge men t. 

From the second to the sixth week the kidneys are enlarged 
and firm, and the surface is more pale and mottled, yellowish 
spots are scattered over the surface of the kidney, which is either 
of normal colour or more pale than usual. These appearances 
are seen to extend through the cortical layer, but the medullary 
Bnhstance is still hypenemic, from its junction with the cortex 
almost to the ends of the papilla?. The hyperemia is often 
associated with stria? of a deep colour passing along the pyramids. 

At a later stage contraction occurs, so that the kidneys may 
be of normal size, or even somewhat smaller. They may still be 
pale in colour, but tbey are much more firm, and they may even 
be rather difficult to cut. 

Tin- microscopic changes in scarlatinal nephritis mainly afl'ect 
the glomeruli and the tissues in their neighbourhood. In the 
early stages the vessels of these parts are found to be crowded 
with masses of corpuscles, which are most numerous between the 
vessels of the tuft, of capillaries, while they are also frequently 
found in considerable numbers outside the tuft, but within 
Bowman's capsule. The vessels of the tuft sometimes rupture, 
and Bowman's capsule becomes filled with blood corpuscles, which 
are often seen extending down the tubules; compact, masses of 
corpuscles due to haemorrhage may also be found in lines between 
the tunnies. The epithelial cells in the convoluted tubes are 
enlarged and cloudy, and they may be swollen to sucb an extent 
as to almost obliterate the lumen. Similar changes affect the 
epithelial cells lining Bowman's capsule. At a later stage, the 
round cells in the neighbourhood of the vessels and round 
the capsules of the glomeruli proliferate, and the epithelial cells 
lining Bowman's capsule undergo rapid desquamation ; benoa 
the space between the tuft and the capsule is tilled with collec- 
tions of exfoliated epithelium. The appearance of the capillary 
tufts depends upon the extent of the changes within the capsule ; 
the tufts may lie engorged so that they occupy the whole of the 
space within the capsule, or they may be compressed and 
relatively empty, owing to the pressure exerted upon them by 
the desquamated epithelium and the hemorrhagic effusions. The 
epithelial cells in the convoluted tubes are more granular and 
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opaque at this stage, and undergo rapid desquamation ; bene* 
the tubes are often found choked with granular dtibris, which 
may be entangled iu the form of casts. 

When the kidney is undergoing contraction in the third 
stage, Bowman's capsule is greatly thickened, and the whole 
Malpighian body is larger than usual, owing to the great 
increase of nucleated cells surrounding and compressing the 
capillary tuft. This solidification of the glomerular tuft may 
therefore be due to a combined growth of epithelial cells outside 
the capillary membrane, and of other cells, connective feiaBM 
corpuscles, and leucocytes, within it. Similar increase of con- 
nective tissue corpuscles is found round the outside of Bowman's 
capsule, and between the convoluted tubes, which may be com- 
pressed and distorted by the new growth. The epithelial cells 
of the convoluted tubes are generally flattened at this stage, and 
the lumen, which may be larger than in the normal condition, 
is often filled with debris and cast3. 

In all these stages the interlobular arteries and arterioles are 
thickened and prominent, the extent to which they are aflfe 
increasing with the duration of the dieease. 

In view of the well-marked nature of the alterations within 
and around the capside in scarlatinal nephritis, both Laugh; 
and Nauwerck have suggested that vascular alterations, limited 
probably to the glomeruli, might cause fatal uraemia, and hence 
they have described this condition as glomerular nephritis, and 
they consider the changes in the tubules and in the interstitial 
tissue to be the result of the glo in eru litis. This view has been 
vigorously contested, and, while it must be admitted that the 
alterations in the tubules and in the glomeruli nearly always 
co-exist, there is little doubt that the glomerular changes are 
not invariably the first to appear. 

Symptoms. — The onset of scarlatinal nephritis is generally 
marked by definite symptoms, although it occasionally appears 
to commence insidiously. During the fever, or after the attack, 
transient albuminuria may sometimes be noted without any 
other obvious interference with the general health, and without 
the production of any symptom beyond colour. As a rule, there 
is Borne rise of temperature. This may be very slight, but occa- 
sionally it may rise to 101° or 102°; it is quite independent of 
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that which accompanied the onset oF scarlet fever, and occurs 
most commonly towards the end of the second or during the 
third week. The pyrexia may be preceded for a few days by 
more or less definite symptom b, such as headache, loss of 
appetite, and pallor; these are sometimes associated with 
constipation, and unless care is exercised they may be referred 
entirely to this condition. When these symptoms occur with 
a rise of temperature, the urine must be examined, especially 
if the pulse is increased in frequency and in tension. These 
symptoms are frequently followed closely by rapid diminution 
in the quantity of urine passed, by alteration of it* specific 
gravity, and by the appearance of albumin and blood in the 
water. The state of the urine ia found to vary considerably 
with the stage of the nephritis. At first, when scanty and 
thick, it may clear on boiling, owing to the presence of quan- 
tities of lithntes, but within a short time albumin is found to be 
present. The amount of water passed at the commencement of 
nephritis may be bnt little affected, but it is speedily greatly 
reduced, and sometimes the quantity is only from one to three 
ounces in the twenty-four hours, while occasionally it may be 
totally suppressed. In spite of this diminution there is, as in 
acute nephritis, frequent desire to micturate, and the act may 
be accompanied by pain. The urine in scarlatinal nephritis is 
always acid in reaction, and the specific gravity is mostly low, 
i 1010 to 1015. Filrbringer, on the other hand, maintains 
that the specific gravity is increased, ranging between 1020 and 
1025. The colour varies a good deal with the stage of the 
disease. It is mostly of a dark red, brown, or blackish -brown 
colour, and the colour may in part be due to the presence of 
lithates, though it is more often dependent on the presence of 
blood; indeed, the colour generally affords a rough indication of the 
amount of blood. Later in the disease the urine clears, and may 
become transparent ; but frequently, although rapid improvement 
occurs within the first few days, some slight deposit remains for 
weeks after the commencement of the disease. The quantity of 
albumin is generally considerable, and some may be found in the 
tges of the disease, long after the hematuria has entirely 
As the case progresses, the araoant of albumin varies 
rreatly from day to day. It may be present in large amount 
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on one day, while small quantities only may b 
following day; and there may even be great variations at 
different times in the day. In exceptional epidemics, there 
appears to be little reason to doabt that scarlatinal nephritis 
may occur without the association of albuminuria ; at all events, 
numerous observations have been made of cases of dropsy 
without albuminuria. 

Henoch believes in scarlatinal nephritis in which, in spite of 
repeated examination of the nrine, neither albumin nor micro- 
scopic indications of nephritis could be found. He donbts the 
possibility of scarlatinal dropsy without affection of the kidneys, 
however, because most of his cases which appeared at first sight 
to point in this direction were found either to develop 
albuminuria shortly before death or to exhibit, unmistakable 
signs of acute nephritis on post-mortem examination. He points 
out also, in explanation of the epidemics of so-called ' simple 
scarlatinal dropsy,' that rodema after severe scarlet fever may 
often be regarded as the result of weakness and anaemia. These 
cases are uncommon, but they appear to occur in epidemic form. 
Amongst Knglish observers they have been described by Basham, 
Taylor, Sir Dyce Duckworth, and Goodhart. From time to time 
I have seen such cases at the Evelina. 

The microscopical examination of the urine in the early stages 
of scarlatinal nephritis reveals red blood corpuscles. Sometimes 
they are variously altered in shape— the margins, for instance, 
may be crenated ; sometimes they are collected in blood caste ; 
rarely they appear as discoloured discs. Renal epithelial cells 
are also frequently met with, but the amount varies greatly in 
different cases, and also in the different stages of the same case ; 
these cells may be included in casts, or they may frequently be 
found alone, and they appear to be enlarged, granular, and cloudy. 
In addition, leucocytes are often met with in abundance. Many 
varieties of casts are commonly found in connection with 
acute scarlatinal nephritis; they may be hyaline, but are more 
frequently epithelial ; there may also be blood casts in addition 
to hyaline casts. In the early stages of the disease the casta 
are generally small, but after a few days casts of all dimensions 
may be fonnd. Ab the disease undergoes improvement, metamor- 
phosed granular casts may be met, with, while the epithelial a 
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blood casts diminish in nnmber. Very commonly minute uric 
acid crystals and crystals of oxalate of lime are found in con- 
nection with scarlatinal nephritis. 

In many cases of scarlatinal nephritis, bo far at least as 
hospital work amongst out-patients is concerned, general 
oedema may be the first symptom to attract notice, and it has 
been held that it is commoner in cases marked by total or 
relative suppression of urine. The degree of cedema is, how- 
ever, subject to very considerable variations ; sometimes the 
eyelids only are affected, or sometimes the feet and ankles alone 
may be swollen, Henoch states that in some cases the penis 
and Bcrotum may be especially involved. The oedema is usually 
first noted around the eyes, and it may rapidly extend, so that 
after a few hours the child is almost unrecognisable. In severe 
oases, when the dropsy is general and extreme, fissures may form, 
and lead to extensive excoriations. Although the (edematous 
condition is not generally associated with discomfort other than 
that due to the limitations of movement, yet tenderness may be 
complained of when the tension is great. Both Caigerand Turner, 
speaking from experience of cases treated within fever hospitals, 
find that dropsy is not a prominent symptom of scarlatinal nephri- 
tis in cases which develop while the patient is continually nnder 
observation in the wards. Caiger states that in his cases dropsy 
was not a prominent symptom — when present it, showed itself in 
the form of surface oedema, mainly in the face and legs ; while 
Turner states that, although there is not sufficient evidence to 
show whether the hospital routine prevents nephritis, yet it 
certainly appears to prevent the occurrence of severe cedema. 
Even slight cedema is said to be rare in the fever hospitals, and, 
curiously enough, the development of cedema is stated to have 
no relation whatever to the diminution or suppression of the 
urine. In my former experience of cases seen in the out- 
patient room at the Evelina Hospital, severe cedema was very 
frequent, and its direct connection with sudden and great 
diminution in the amount of urine very marked. In times of 
epidemics of scarlet fever, numerous pale, puffy children were 
brought to the hospital : there was nearly always evidence of 
peeling, and the water was almost invariably blood-tinged and 
Bcanty. This experience was gained in a very poor neighbour- 
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hood, before the establishment of many of the present fever 
hospitals, and before the system of notification was introduced; 
hence it is possible that such cases are now more rarely seen, 
since from an early stage of the fever the children are placed 
tinder more favourable conditions. 

In severe cases the abdominal cavity may become affected by 
dropsical effusion, and occasionally similar collections of fluid 
may be found in the pleura and pericardium. Indications of 
fluid in the pleura and pericardium may cause great anxiety, as 
they are sometimes of inflammatory origin, and there is a marked 
tendency for pleuritic and pericardial effusions to become puru- 
lent, a tendency which is far greater than that already mentioned 
in connection with simple acute nephritis. 

Digestive system. — Reference has already been made to I 
frequency of constipation at the commencement of scarlati 
nephritis. Its etiological importance, and the signifio 
diarrhoea and vomiting, do not differ materially from the i 
ditions already described when dealing with acute nephritis ( 
p. 100). In fatal cases continued vomiting is a prominei 
symptom, but, on the other hand, diarrhoea, unless it we« 
patient by its excessive quantity, is usually beneficial rather tl 
otherwise. 

Circulatory system. — The alterations of the pulse and 1 
initial rise of temperature have been already mentioned. As t 
disease progresses the pulse generally becomes more s 
perhaps irregular, while the tension is increased. Hei 
regards irregularity of the pulse as an indication of dai 
from anemia, and he mentions one case of a girl aged eighi 
with haamorrhagic nephritis, in whom the pulse, which had pre 
viously been quite normal, became slow and irregular i 
headache, nausea, vomiting, and drowsiness supervened; as thee 
symptoms passed off, the pulse returned to its normal conditio! 
The increased tension of the pulse, although it is j 
most marked after the disease is fairly established, may be t 
chief of the premonitory symptoms, and it is characteristic < 
Mahomed's pre-albuminuric stage. With cases which tend 1 
the establishment of chronic nephritis, the pulse undergoes bul 
little improvement; in fact, a continued high tension 
frequently be taken as an indication of permanent renal changes. 
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With cases of cardiac dilatation, on the other hand, the pulse 
sometimes undergoes rapid diminution of tension. 

Cardiac hypertrophy is one of the most common forms of 
circulatory change In connection with scarlatinal nephritis. In 
a large majority of cases the apex beat of the heart is in quite 
an early stage displaced outwards and downwards ; this altera- 
tion in the position of the apex beat occurs with great rapidity, 
and it is generally considered to be due to hypertrophy rather 
than to dilatation, inasmuch as the sounds of the heart undergo 
accentuation, the second sound at the base being markedly in- 
creased in intensity and frequently reduplicated. When cases of 
scarlatinal nephritis are undergoing improvement, the improve- 
ment affects the nature of the sounds of the heart, and the apex 
beat quickly returns to its original site. The rapidity with 
«£dah this recovery occurs would seem somewhat to favour the 
idea that the displacement of the apex beat may, to a large 
extent, be doe to dilatation rather than hypertrophy, but in 
casi's that Vrmiuat.i- fatally the increased thickness of the left 
wiitriilr is as a rule easily recognisable. Cardiac dilatation, 
however, sometimes occurs, and it adds to the dangi-rs of scar- 
latinal nephritis, as it favours pulmonary changes, It is fre- 
quently followed by oedema of the lung and by urgent dyspncoa. 
The onset of acute cardiac dilatation may sometimes be recog- 
nised by the alteration in the character of the pulse, which 
bocomes rapid, thready, and weak, the respirations become 
more rapid, and at the same time the patient complains, of 
coldness of the extremities. These two changes in the cardiac 
muscle have given riBe to numerous conflicting explanatory 
theories. Sir George Johnson thought that the hypertrophy of 
the ventricle was secondary to hypertrophy of the small arteries. 
More recently Dr. Dickinson places the early changes further 
back, and assumes an alteration in the structure and work 
of the capillaries. On the other hand, Henoch considers that 
the increased pressure in the aortic system may be caused 
by the obstrnction of the glomerular loops and by the great 
diminution of fluid excretion. By both Sir George Johnson and 
Dickinson, however, the hypertrophy of the ventricle is regarded 
as a reflex effort to overcome resistance to the onward passage 
of blood. The dilatation is Bomewhat more difficult to explain. 
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Nn ftttj rhiHgrn uri pwrnl. as in some cases of renal cirrhosis; 
the dilatation therefore does not appear to depend upon degener- 
ative changes, bat to result from the vail of the ventricle 
proving unequal to cope with the increased pressure within the 
smaller arteries or capillaries. It has been suggested that 
i nay be induced by some influence paralysing the 
: muscle, and Henoch, who has seen rapid dilatation 
1 with distinct signs of anemia, attributes the change 
> disturbance in the work of the poeumogmstric, owing 
no ;l' ; bmi . 

In all canes of scarlatinal nephritis changes in the blood 
appear to occur rerr early, bat, as in cases of acute nephritis, it 
v to indicate that the pallor of the patient may be due 



JfejitYutory jyffam. — Little need be said of the changes in 
the respiratory system in connection with scarlatinal nephritis. 
The liability to rapid oedema of the long is greater than in 
simple acute nephritis, and this appears to be largely owing to 
cardiac dilatation. The a-denia presents a very serious obstacle 
to respiration, the air cells and air passages speedily becoming 
blocked with transuded fluid. This tendency to cedenia consti- 
tutes, apart from uneraia, one of the greatest dangers of a fatal 
termination. Pneumonia and pleurisy are frequent complica- 
tions of this disorder, and, as already noted, the tendency of 
pleuritic effusion to become purulent is very marked. 

Ortemia, — The indications of uraemia are particularly prone 
to occur in connection with scarlatinal nephritis, and they are 
extremely difficult to differentiate from many of the symptoms 
referred to above. In all probability the apathy, sickness, 
headache, restlessness and dyspnrea of t he early stages of scarla- 
tinal nephritis are the expression of uremic poisoning, and these 
symptoms are more commonly met with at later stages, where 
there is marked diminution in the amount of urine eliminated. 
Severe symptoms of unemia, however, may occur independently 
of alteration in the quantity of water passed, and it is not 
uncommon for urtemic symptoms to arise in dropsical cases 
when, after temporary suppression, the excretion appears to have 
been fairly re-established. This has been explained by the re- 
absorption into the circulation of various excrementitious 
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matters which had previously passed into the subcutaneous 
tissues. 

The nnemic convulsions do not differ materially, if at all, 
from those of acute nephritis, and to a certain extent they 
resemble those of puerperal nephritis. They are preceded some- 
times by vomiting, dimness of vision, drowsiness, and by 
alterations in the frequency of the pulse, which becomes more 
slow and irregular. Between the convulsive seizures the 
intervale are mostly marked by drowsiness, and in severe cases 
the convulsive seizures may be separated by a period of actual 
coma. After, or even independently of, these convulsions, the 
patient may suffer from severe asthmatic attacks, and there 
appears to be no doubt that urasmic dyspncea may arise quite 
independently of any affection of heart or lung. Dimness of 
vision or even actual blindness occasionally follows uremic con- 
vulsions. Von Gra'fe thinks that the amaurosis \b due to 
transient cedema of certain parts of the brain, while others speak 
of cedema of the retina. Haemorrhages or other changeB con- 
stituting albuminuric retinitis are not frequent with this form of 
kidney disease. More serious lesions may follow the unpmio 
seizure — hemiplegia, aphasia, tetanus, and trismus are sometimes 
present ; and in some cases ba?morrhagic patches have been found 
in the brain, although undoubtedly the hemiplegia of urcemia is 
Dot always dependent upon hemorrhagic effusions. Although 
uraemia necensurily adds largely to the risk in cases of scarlatinal 
nephritis, it does not appear to be as frequently fatal as in other 
forms of nephritis. 

Course and duration. — Scarlatinal nephritis is generally 
recognised at the end of the second or during the third week, 
and the early symptoms are those of malaise and headache, with 
diminution in the quantity of water and increased frequency of 
micturition. Dryness of the skin was formerly thought to be 
characteristic of the early stages of the disease, but more recent 
extended observations have shown that, with the onset of an 
acute attack, perspiration is often profuse, and that the dry skin 
once thought to be characteristic does not occur until some days 
or weeks after the establishment of the disease, and is by no 
means constant. As has already been stated, albumin may 
early be found in the water, together with blood and casts. These 
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alterations are speedily followed by dropsy, and although it 
is possible for dropsy to occur independently of change in the 
water, it is sometimes the first symptom to attract attention. 
Under appropriate treatment, improvement speedily follows in a 
large majority of cases, the improvement being most marked 
towards the end of the first week from the commencement of 
symptoms. The nrine increases in quantity, the albumin 
diminishes and the blood disappears, or, at least, itscolonr is less 
evident to the naked eye, although sometimes the guaiacum test 
may indicate its continued presence. With these symptoms of 
improvement dropsy rapidly decreases, and the patient 
well, but anasmic. Albumin, however, is usually found 
water long after other symptoms have passed away. Indeed, 
albuminuria sometimes continues from four to six weeks ; if the 
albumin lasts longer than this, there is much danger of chronic 
nephritis having become established. At tlie commencement 
of the disease, the symptoms are occasionally more urgent, 
diminution or suppression of urine being followed quickly by 
ursemic symptoms. The steady improvement is occasionally 
interrupted by frequent relapses ; the water becomes again 
small in amount, high coloured and very albuminous, and 
more rarely the dropsy undergoes similar marked increase. In 
addition to the dangers of oedema of lung, (edema of the aryteno- 
epiglottidean folds must be referred to, as thi9 occurs with 
extreme rapidity, and is generally fatal. In fatal cases the chief 
symptoms are continued vomiting, drowsiness, which may later 
give place to a restless, tremulous stage, antemia, wasting, and 
an erythematous rash, 

The alterations of the pulse in the course of the disease have 
been already mentioned in detail. It may be sufficient here to 
indicate the need of extreme caution when the pulae becomes 
irregular and feeble, and when the extremities become cold, 

Only a small proportion of cases pass directly into chronic 
nephritis. The majority recover completely in from two to three 
weeks. On the other hand, it must be admitted that when 
scarlatinal nephritis has once occurred, the liability to subsequent 
attacks of nephritis appears to be more marked. 

Diagnosis. — There is generally very little difficulty in the 
diagnosis of scarlatinal nephritis. When the disease develops in 
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k patient who has been under treatment and observation on 
account of scarlet fever, alterations in the temperature, or in the 
digestive system, probably direct fresh attention to the urine, 
and to microscopic examination of the sediment. When, how- 
ever, the primary disease has been overlooked, although similar 
symptoms may cause the patient to be brought under medical 
notice, it is more frequent for varying degrees of dropsy, marked 
ansemia, or alterations in the appearance of the water and 
frequency of micturition, to be co-existent. All these symptoms 
are so characteristic that the diagnosis scarcely needa the 
elucidation afforded by the history of cases of fever in the family, 
the house or the neighljourhood, or the more common account of 
slight sore throat some two or three weeks previously, or even 
&t positive evidence of peeling, so often to be found in the 
palms of the hands, the soles of the feet, or occasionally on the 
back or chest. These indications may, however, serve to differ- 
entiate the case from one of simple nephritis from cold. 

When dealing with adults, it is not always easy to make sure 
that the case is not one of simple nephritis, or even one of 
chronic nephritis complicated by s recent acute extension of the 
area affected. Assistance may be obtained from any of the 
indications above mentioned; failing these, the diagnosis must 
be guided by the nature of the pulse and of the heart, which are 
so often profoundly implicated in chronic nephritis. When these 
are not materially affected, if there is the slightest history of sore 
throat a provisional diagnosis may be made, even though the 
occurrence of a rash may be stoutly denied. 

Since it is well known that in rare cases the onset of 
scarlatinal nephritis may be insidious, and that indications of the 
disease have been found after death, although no albumin had 
ever been detected in the urine, it is advisable not only to test the 
urine daily during convalescence, but also to make microscopic 
examinations from time to time. It is thus occasionally possible 
to recognise the presence of renal epithelial cells, of blood 
corpuscles, leucocytes and casts, when chemical tests only give 
negative indications. 

Prognons.— The immediate prognosis in scarlatinal nephritis 
is somewhat grave, but if the patient survives the risks incurred 
during the 6rst three or four weeks, the prospects of ultimate 
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recovery are good. Dickinson says the rale of the disease is 
death, or recovery after a course of weeks or months. As com- 
pared with acute nephritis from other causes, the liability to 
the development of chronic nephritis is relatively slight. Tha 
circumstances influencing the prognosis are, in other respt 
very much the same as those of acute nephritis. The dang* 
are those due to anemia, to suppression, and to complications 
affecting the respiratory and circulatory organs, especially 
indications of rapid dilatation of the heart or of cardiac failure. 
The special risks arising from persistent, vomiting or diarrhoea 
have already been mentioned. 

To some extent the prognosis is rendered more grave with 
the youth of the child, but in every case it is uncertain, owing 
to the rapidity with which serious phases may supervene. Even 
when convalescence has been entered upon, progress may often 
be delayed owing to a return of albuminuria or hematuria with 
some error of diet or climatic change ; hence it is as a rnle 
necessary to give a guarded prognosis until the albuminuria 
has disappeared and ordinary habits of life have been resumed. 

Treatment, —The frequency of the occurrence of Bcarlatiual 
nephritis calls for the utmost watchfulness and care during the 
later stages of scarlet fever. Although the reports from fever 
hospitals indicate the extreme frequency of albuminuria and of 
mild cases of nephritis in connection with this disease, they also 
indicate most conclusively that when the disease has been under 
observation and careful treatment from the commencement it is 
free from many of the more severe symptoms which have been 
described above. Thus, in Caiger's cases convulsions only 
occurred in two instances, one of which proved fatal; and 
although he draws attention to the contrast presented by his 
statistics compared with the ordinary view of the frequency of 
this condition, his results were probably largely due to his cases 
having been under favourable circumstances from the com- 
mencement. There can be little doubt, therefore, that by watch- 
fulness and care the tendency to scarlatinal nephritis and its 
dangers may be much diminished. Undoubtedly Mahomed's 
suggestion of the influence of constipation is connect within 
reasonable limits, and it is therefore essential in the treatment 
of the later staegs of scarlet fever to combat this symptom, if 
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present, by frequent ad m in ist rations of Bome mild laxative. 
Small doses of grey powder may be given at bedtime when 
the bowels bave not acted during the day, and the rapidity of 
action may be increased by administration of some effervescing 
saline on first rising on the following day, or else by the 
administration of an enema. 

In the later stages of scarlet fever the diet should consist 
largely of milk. Many have called attention to the curious 
rarity of scarlatinal nephritis during the first year of life, and by 
some this has been attributed to an exclusive milk diet, which 
is commonly followed at this time. During the whole course of 
scarlet fever there appears to be a large consensus of opinion in 
favour of either an exclusive milk diet or of a diet in which 
milk predominates. Some recommend that an exclusive milk 
diet should be continued to the end of tbe fourth week ; but if 
the child can be kept under control, and the condition of the 
urine is constantly watched, this treatment appears rather 
severe. Although the child may feel well during the period 
of desquamation, he should still be kept in bed, not only from 
the risk of spreading the disease, but also from tlie danger 
of favouring nephritis or albuminuria by exposure or by violent 
exertion. 

Alterations in tbe kidney and urine may sometimes lie 
provoked by drugs which have been administered for the treat- 
ment of some complication of the primary disease. The influence 
of chlorate of potassium in producing albuminuria, or even 
hematuria, has been referred to in an earlier part of this book 
(see p. 72). From the risk of producing or increasing such 
symptoms, this drug should not be given internally in cases of 
scarlet fever, and. notwithstanding the sedative influence of 
gargles of chlorate of potassium, they should only be nsed when 
patients can be trusted not to swallow them. Previous reference 
has also been made to tbe danger occasionally attaching to the 
administration of salicylates, ami, although patients with scarlet 
fever may be the subjects of joint pains and high temperature, 
it is generally advisable to avoid the use of salicylates, from the 
dread of provoking nephritis. 

Hygienic awl ouraUve treatment. — Cases of scarlatinal 
nephritis or albuminuria must be rigidly confined to bed so 
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soon as tbe condition has been recognised, and if previously 
they have been on liberal diet, tbe diet must be altered in ibe 
way above indicated. Sometimes, when there is much anaemia, 
eggs may be added to the diet, although theBe should be 
employed with some degree of caution, and should never be 
administered in any indigestible form. They are prone to 
excite constipation and to disturb gastric digestion if given 
hard boiled ; bat, on the other hand, if administered in the form 
of custards, or if merely beaten up with milk, they frequently 
appear to be beneficial. Some observers have objected that 
their administration is likely to increase the amount of albn- 
minuria, but my own experience agrees with that of Caiger, 
and I have found that patients will more rapidly put 
lose their albumin, and gain colour, if not withheld from a ligl 
solid diet, including lightly boiled eggs. 

If the dropsy is excessive in the early stages of scarlatinal 
nephritis, it is generally advisable to employ frequent warm 
vapour baths, or the wet pack. These may be used in the way 
already described in dealing with acute nephritis. 

The rules of medicinal treatment of scarlatinal nephritis 
do not differ very materially from those affecting acute 
nephritis. 

Ringer advocates the employment of aconite at the earliest 
period in cases of inflammation of the kidneys in scarlatina. 
He lays stress on the importance of the recognition of the first 
onset of acute Inflammation, which he considers to be indicated 
by a rise of temperature, and be recommends that should such 
a rise occur during convalescence aconite should immedi- 
ately be given. He adds, ' the fever, it is true, may depend 
upon some cause other than inflammation of the kidneys, but 
even then it will probably be inflammatory in character, arising 
from gastric catarrh, over-feeding and the like, and in any case 
aconite is indicated." Purdy and others look upon digitalis as 
being of the utmost importance in the early stage, and indeed 
in all stages of this disease, and they expect from it not merely 
direct diuretic influence, but also improvement in tbe strength 
of the circulation. I have rarely found it necessary to employ 
digitalis in this way, although I have seen benefit from its use in 
CHW of cardiac dilatation or collapse. When hcetnnturiais pro- 
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fuse, advantage may be derived from the administration of ergot, 
bat it is comparatively rare for the hematuria to persist after 
the patient haB been kept in bed for a few days, and after the 
administration of two or three warm baths. 

Another drag which I am in the habit of constantly using 
in connection with scarlatinal nephritis is perchloride of iron. 
The influence of this drug appears to be exerted partly as a 
Inotnatinic, but it also seems to reduce the amount of hematuria. 
When using perchloride of iron, however, the simultaneous 
administration of purgatives is essential, since this drag is very 
apt to cause constipation. Some authors speak highly of the 
value of the citrate or acetate of potassium and sodium in 
the early stages of scarlatinal nephritis, and. although there is 
mach to be Baid in favour of rendering the urine alkaline, I am 
in the habit of reserving these drugs until the arrest of htema- 
turia. This subject has, however, been fully dealt with in con- 
nection with acate nephritis. 

Reference has already been made to the need of closely 
watching the condition of the intestine. Constipation must be 
avoided, but it is also most important to avoid arresting 
diarrhea, unless great exhaustion is being produced by the 
profuseness of this symptom. 

It is comparatively rarely that, any complaint ib made of 
pain in connection with scarlatinal nephritis, but occasionally, if 
there is discomfort in the lumbar region, advantage may be 
derived from the application of leeches over the loins, by 
cupping of the loins, or by the use of hot fomentations. 

When cases tend to become chronic, doses of quinine, 
together with iron, may be useful, but some authors object to 
this remedy, as they consider that it may enfeeble the action of 
the heart and cause diminished excretion of urea and uric acid. 
Sometimes, when the quantity of urine passed is fully normal, 
and when therefore the use of digitalis might scarcely seem 
necessary, it may be advisable to use strophanthus tor its influ- 
ence on the circulation ; it undoubtedly powerfully stimulates 
the cardiac muscle, while it has little or no influence upon the 
excretion of urine, other than that indirectly derived from its 
action on the circulation. The whole treatment of scarlatinal 
nephritis demands continual watchfulness and patience; the 
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administration of drugs is of secondary importance compared 
with the necessity of keeping the patient in a recumbent pos- 
ture, and of watching the influence of diet upon the amoant ol 
albumin and casts in the water. So long as albumin is present 
in quantity, and so long as epithelial casts are also found, the 
case mast be rigidly kept under observation. 

(For further details of treatment, see chapter on ' Acute 
Nephritis.' ) 
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This form of nephritis has been described under numerous 
'names which are intended either to indicate the naked-eye 
appearances of the kidney, or to summarise the microscopic 
pathological changes. It corresponds with tie following: The 
large white kidney, non-desqu amative nephritis, chronic 
parenchymatous nephritis, chronic tubal nephritis, chronic 
catarrhal nephritis, chronic diffuse nephritis ; and it differs very 
little, if at all, from the forms which have been termed sub-acute 
and chronic diffused nephritis, or speckled contracted kidney. 

Nearly all the term! which are above enumerated are open to 
objections : the chief objections are that the restrictive terms are 
scarcely applicable to any single case, and that, although changes 
occur within the tubes and affect the parenchyma, the degree 
with which each tissue is affected will vary considerably. Hence 
it appears more reasonable to describe the condition as being a 
chronic form of Bright's disease, without employing any term 
which might, seem to limit the nature and extent of the patho- 
logical changes too rigidly. In the early stages the condition 
here described as chronic nephritis undoubtedly corresponds with 
the pale, marbled, or mottled kidney, and with the large, smooth, 
granular kidney described by Bright, but in the later stages the 
pathological appearances are widely different from this type. 

Etiology. — Cbrooic nephritis in the large majority ot 
cases is the result of a continuance of the changes due to acute 
nephritis. Coining after acute nephritis, it therefore occurs 
somewhat later in life. Frequently there is a distinct interval 
between the attack of acute nephritis and the onset of symptoms 
resulting from chronic nephritis, though if the urine is tested 
daily after an attack of acute nephritis small quantities of albumin 
may be found, either persistently or occasionally. This presence 
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of albumin, however, may not give rise to any symptoms which 
might lead the patient to recognise or fear the existence of a 
chronic disease. The symptoms of chronic nephritis are mostly 
observable between the ages of twenty-five and forty, and in 
this respect the condition differs essentially from the age affected 
by cirrhosis of the kidney (chronic interstitial nephritis), a 
disease occurring more commonly in persons between forty and. 
fifty, or fifty and sixty. 

Scarlet fever. — Many cases of chronic nephritis result from 
acute scarlatinal nephritis, and there is reason to believe that 
chronic nephritis may even follow this disease without the 
recognition of the acute stage. As in the acute attack, the 
connection between nephritis and scarlet fever is often a matter 
of inference. It is well known that cases of scarlatinal 
nephritis mayoccur when the scarlatinal origin appears doubtful 
— where, in fact, the attack of scarlet fever has not been sus- 
pected prior to the appearance of symptoms of nephritis. It 
will be readily understood, therefore, that if the symptoms of 
scarlatinal nephritis are slight, if dropsy is not present, the 
disease may be overlooked, and, in the absence of treatment, 
may thus be allowed to become chronic. Reference has already 
been made to the many cases of scarlatinal nephritis where, in 
spite of diet and other forms of treatment, a small amount of 
albumin persists, although all other symptoms have passed 
away. If these cases are not closely followed up, it appears to 
be certain that they ultimately pass gradually into the form of 
chronic nephritis here under consideration. 

Cold. — The influence of cold in the production of acute 
nephritis has already been mentioned, and there is common 
agreement that frequent exposure to wet, and residence in damp 
and cold climates, also favour the onset of the chronic form. It 
is curious to note, however, that niton, who are much exposed 
to cold and wet, are not abnormally liable to chronic nephritis, 
which occurs more commonly amongst riverside labourers and 
amongst workmen employed in excavations. It is somewhat 
doubtful, however, whether the cold acta as a direct cause of 
nephritis, or whether it merely increases predisposition to the 
disease. It has been suggested that the congestion due to cold 
might develop an old-standing nephritis — that, for instance, 
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after various exanthemata, more particularly scarlet Fever, 
some permanent damage is done to the kidney, which causes no 
symptoms until engorgement, the result of exposure, once more 
starts the morbid processes. 

Pregnancy. — Pregnancy has been sometimes assigned as a 
cause of chronic nephritis. In a large number of cases, how- 
ever, it is probable that the pregnancy has little determining 
influence in producing this disease. As a rule, the albuminuria 
of puerperal nephritis subsides soon after delivery, and in those 
cases in which the albuminuria is persistent, there appears to 
be little doubt that the nephritis originated previously and 
independently of pregnancy. In many cases of puerperal albu- 
minuria the fact of the presence of albumin is then noted for the 
first time, although it may have been in existence for a longtime 
previously, and it would therefore be wholly unfair to consider 
that in all such cases the renal disease is due to the pregnancy. 

Chronic tujtpuration.— Chronic suppuration resulting from 
phthisis, necrosed bone, or other cause, may produce chronic 
affection of the kidneys. The change that results is usually 
a form of lardaceous disease, mainly affecting the Malpighian 
tufts, but this alteration is very frequently accompanied by 
chronic nephritis; in fact, it is relatively rare to find lardaceous 
disease in the kidney without some form of chronic nephritis. 
When the kidneys suffer as the result of chronic suppuration 
the lardaceous changes are as a rule more advanced in children, 
while the nephritic changes are more marked in adults. It 
must be remembered, however, that these changes frequently 
occur simultaneously, and that it is merely a question of degree 
whether the kidney is to l>e described as lardaceous or as an 
example of chronic nephritis. 

Ifoloria. — The influence of malaria as an etiological factor 
for chronic nephritis is open to considerable doubt. Some 
authors have associated chronic nephritis with malarial districts, 
and German authors more particularly have stated that this 
factor accounts for the frequency of nephritis along the 
northern coasts of Europe. There is, however, very little to 
show that a pure form of nephritis may result from exposure to 
malarial influences. Dr. I. E. Atkinson ' made some elaborate 
1 American Journal of Medical Sciences, July 1884. 
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investigations in this connection, and be found that tran^itory 
albuminuria was not uncommon in the course of malarial fevere, 
and he attributed this to the intense visceral congestion charac- 
teristic of these afTections ; but, apart from this form of albumi- 
nuria, he found that in a certain proportion of cases, varying with 
the locality and type of the prevailing epidemic, or else with 
individual conditions, true inflammation of the kidney occurred 
accompanied by dropsy and by the usual symptonm of nephritis. 
The usual form of this nephritis, according to Dr. Atkinson, is 
one in which the inflammation seems to be most intense in the 
neighbourhood of the glomeruli, and although the tendency of 
malarial inflammation of the kidney is towards recovery, yet he 
concluded that the frequent repetition of malarial troubles might 
lead to structural changes characteristic of chronic Bright's 
disease. It must be admitted, also, that observations made in 
Algiers and at Bombay show that in these places the association 
of chronic Bright's disease with malaria is as marked as it is in 
colder climates ; hence the supposition that malaria! nephritis is 
essentially due to exposure to cold scarcely seems to be tenable. 

Syphilis. — The connection with syphilis is fairly close, and 
chronic changes within the kidney may be associated with 
chronic syphilis independently of the growth of renal gummata. 

Toxic agents. — In some cases chronic nephritis has been 
attributed to the use of mercury, while lead is also said to cause 
a form of chronic inflammation of the kidneys of the same 
nature. The connection between chronic nephritis and lead- 
poisoning is not so strong as between gout and lead- poisoning', 
which are so often associated with cirrhosis of the kidney. 

AkoIwL—The relation of chronic alcoholism to chronic 
nephritis is less open to dispute, though, as in the case of lead- 
poisoning, chronic alcoholism is more likely to lead to i-enal 
cirrhosis than to chronic nephritis. 

Chronic nephritis secondary to other conditions. — Chronic 
nephritis occurs fairly commonly as the result of chronic diseases 
of the urinary passages. Chronic stricture of the urethra, 
purulent cystitis and prostatitis, and calculus pyelitis are all liable 
to give rise to chronic nephritis ; the nephritis which arises 
under these conditions is frequently associated with lardaceons 
changes. 
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TJieory of tlie aau$aiion of chronic tiephritis. — Although it 
ia commonly considered that chronic nephritis has its origin in 
an acnte attack, and although this position is not materially 
shaken by the statement that it may sometimes commence as 
a slow, lingering process, yet it is interesting to note that the 
changes are not universally attributed to anatomical lesions. 
According to one theory the disease depends upon an altera- 
tion of the blood, and the renal lesion plays a secondary part. 

Another hypothesis is that Bright's disease is part of a 
general nutritive disturbance which interferes with the assimi- 
lation of albumin, and the source of this interference has been 
attributed to some alteration of the functions of the skin, 
whether these functions are disturbed by cold, by interference 
with the freedom of perspiration, or by some form of skin disnSd. 
Il must be admitted that in many forms of chronic Bright's 
disease the skin does not act with its customary freedom, and 
Semmola has compared persons with Bright's disease to animals 
whose skin has been varnished. 

Another interesting theory is that chronic Bright's disease 
rentttl from irritation by various toxic substances produced by 
incomplete oxidation of the tissues, as, for example, creatin, 
creatinin, leucin. tyrosin, xanthin, and hypoxanthin. This theory 
may, to a certain extent, receive support from the undoubted 
occurrence of chronic nephritis in connection with diabetes. 

Other observers attribute chronic nephritis to some disease of 
the central nervous system, by means of which an alteration is 
produced in the flow of blood to the kidney. 

These various theories have little practical bearing; perhaps 
the most interesting is that dealing with the frequency with 
which alterations in the functions of the skin are associated with 
chronic Bright's disease. These alterations were many years 
ago pointed out to me by the late Sir George Johnson, and he 
then indicated that the change in the functions of the skin did 
not sheet all cases of chronic nephritis. 

Pathological anatomif, — The appearances of the kidney in 
chronic nephritis are subject to the greatest variations, variations 
for which one is wholly unprepared in view of the great simi- 
larity of symptoms. Thus, cases which are practically indis- 
tinguishable so far as the symptoms are concerned, may be 
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associated with either large white kidney, or with the smaller 
granular kidney, or with the speckled kidney. Sometimes, 
too, the naked-eye appearances indicate very little, if any, 
deviation from the normal type. In spite of these differences, 
however, the microscopic examination will generally indicate 
fundamental points of resemblance. If the disease terminates 
within a year of the first development of symptoms, the 
kidney is, as a rule, found to be larger than usual. Some- 
times this enlargement is extreme, and the kidneys may be 
from twice to three times their normal size. Fagge mentions 
three cases in which the weight of a pair of kidneys was 
28^ to 29 ounces. The capsule is usually readily detached, and 
the surface of the kidney is smooth and somewhat pale ; some- 
times the capsule cannot be so easily stripped off', and after 
removal the surface is finely granular and perhaps somewhat 
torn. The cortical part of the kidney usually shows stellate 
hemorrhages or engorgements of the stellate veins. On 
section, whitish or yellowish streaks and spots may be found 
passing through the substance of the cortex, and these may 
give the appearance of the kidney having been strewn with 
fine sand. The cortex is considerably thickened, so much so 
that it may nearly enual the thickness of the cones. It will be 
remembered that the normal relation between the cortex and 
the medulla is generally as 1 to 3 ; in chronic nephritis the 
cortex is so much increased that it may be from 1 to 2, or 
the parts may even be of equal thickness. The cones are 
usually of a darker red than the cortex, and form a marked 
contrast with the pale cortical portion of the kidney. As in 
cases of acute nephritis, the microscopic examination shows 
that the changes are not uniformly distributed through the 
kidney, but that they affect certain areas, while intervening 
tracts of tissue appear to be normal. All the structures of 
the kidney may, however, be involved in chronic nephrilis. 
The condition is one in which alterations are found not 
merely in the tubules, but also in the Malpighian tnfts, in 
the interstitial tissues and in the blood vessels. In the con- 
voluted tubes the epithelium is generally swollen, cloudy, and 
less transparent than usual ; the degree of swelling may be 
sufficient almost to occlude the tubule, and also to interfere 




Section of Kidmy in Chronic Nephritis, showing Peri-Capsutitis 
and Endo-Capsulitis. Much new cellular infiltration is seen 
outside the capsules, while the capsule itself is thickened 
by concentric lamina', which are greatest in amount near 
the attachment of the glomerular tuft. On the right the 
glomerular tuft is not included in the section, which 
shows only the capsule. 
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with the freedom of circulation. The combined result, of thn 
distension of the tubes, and of the compression of the blood 
vessels, is seen in the white or grey colour of the cortex 
Sometimes, however, the tubules lire fuund with the epithelium 
desquamated or proliferating; sometimes the tubules may be 
entirely denuded of epithelium. Occasionally the renal epi- 
thelium is replaced by thin, flattened cells, the lumen of the 
tube being considerably increased in diameter. The extent to 
which the interstitial tissue is affected will also vary consider- 
ably. It is generally considered that there is cellular infiltration 
of the spaces between the tubules, which subsequently results 
in the formation of fibrous connective tissue, and undergoes 
contraction. The extent to which this development of inter- 
stitial tissue occurs, may lead ultimately to irregularities of the 
surface of the kidney, and may be responsible in some cases for 
the partial adhesion of the capsule. 

Although this interpretation of the appearances is the one 
that is generally adopted, it must be remembered that they have 
received another interpretation, and that the nuclei of the 
interstitial inflammation have been referred to the obliterated 
blood vessels, while the tracts of fibrous tissue have been 
described as tracts in which the tubules have been similarly 
obliterated. Inasmuch, however, as the large white kidney 
undoubtedly occurs in a later contracted form, there seems to be 
every reason to believe that the contraction is due to the subse- 
quent alterations in an overgrowth of fibrous tissue. 

The changes affecting the Malpighian tufts are similar to 
those characteristic of acute nephritis. As the result of subse- 
quent changes, however, the glomeruli appear more or less 
atrophied, while the capsule of Bowman is considerably 
thickened, and its epithelial lining has undergone degeneration. 
Frequently the Malpighian tuft is infiltrated with leucocytes, 
and the surrounding tissue also presents an excess of nuclei. 
Greenfield has described three changes connected with the 
capsule: — 1. Peri-capsulitis, or cellular infiltration and tissue 
formation occurring chiefly outside the capsule; 2, Hyaline 
thickening of the capsule itself ; 3. Endo-capsulitis, or the for- 
mation of concentric lamina; of cells and tissue inside the 
capsule, between it and the glomerular toft. In chronic cases 



144 



Al.IU'MINTIilA AND HEIGHTS DISEASE 



these concentric laminje are due to a new formation between 
the capsule and the tuft, and tie capillaries meanwhile undergo 
hyaline thickening. The capsule, in advanced cases, is striated 
and concentrically thickened, and blends with the sclerosed 
glomerular tuft. 1 These changes are not invariably present; 
they are most common in chronic nephritis originating in 
scarlatinal nephritis, but even in such cases they are occasionally 
absent. The branches of small arteries within the kidney are 
invariably found to be considerably thickened, the hypertrophy 
affectingthe muscular coat, as described by Sir George Johnson. 
Some thickening, however, of the fibrous wall of the vessel mnst 
also be recognised. The vessels alone may sometimes appear to be 
engorged with blood, but more often some of the tubes alBO shi 
the presence of red blood corpuscles closely packed together, wl 
in other parts of the kidney the lumen of the tubes may 
occupied by casts. The increase in the size of the kidney is 
generally due to inflammatory deposits in the parenchyma and 
interstitial tissues. If, however, the overgrowth of interstitial 
eleraent.3 is associated with marked atrophy of the parench; 
the absolute size of the kidney may not appear to have under] 
any very material alteration. 

On the other hand, if the new connective tissue underj 
contraction, the size, weight, and appearance of the kidney 
differ greatly from the appearances above described. The kidnei 
however, remains more pale and mottled than in the normal 
condition, and, though the surface may become uneven and 
granular, the colour alone indicates that the case is one of con- 
tracted white kidney, instead of being one of small, red, granular, 
or cirrhosecl kidney. When the kidney is diminished in size in 
this way, the chief change is one affecting the cortex, which 
becomes narrower than before, and on microscopic examination 
of the cortex, wide tracts of fibrous tissue, almost homogeneous 
in appearance, may be found lying either immediately below the 
capsule or in the course of the interlobular arteries. In this 
tissue, atrophied tubes, Malpighian bodies and blood vessels may 
be found, and in the intervening spaces between these patches 
of fibrous tissue, the epithelial cells of the convoluted tubes are 
seen to be fatty and opaque, and small cysts, similar to those bo 
1 Aul,]. Lancet, 1892. 
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Section of Kidney in Chronic Nephritis, showing Cast in a 
Tube. The tubes are seen to be distended, the epithelial 
cells cloudy, the nuclei poorly stained. A long curved 
cast is to be seen in the interior of one tube, with detached 
nuclei lying on its surface. The space between the 
glomerular tuft and the capsule is occupied by granular 
debris. 
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common in renal cirrhosis, often result from blocking of the tubes. 
In other respects the changes of the Malpighian bodies, of 
Bowman's capsule, and of the smaller arteries, are similar to the 
changes described in connection with the large white kidney. 
The large white, or rather the large yellow, kidney is found more 
particularly in cases of scarlatinal nephritis, which have passed 
into a chronic stage and terminated relatively early. Otherwise, 
apart from cases exhibiting lardaceous changes, the large white 
kidney is not very frequently seen; in fact, my colleague, 
Dr. Dalton, Professor of Pathology at King's College, recently 
told me that there had of late been relatively few instances 
of the large white kidney, while the contracted white kidney 
was found more frequently than hitherto. The explanation he 
suggested was that possibly the cases of large white kidney 
were proving to be more amenable to treatment, and hence that 
a greater length of time had been allowed for the occurrence of 
contraction. 

From the above description it will be seen that although the 
macroscopic appearances of the kidney are so very dissimilar, yet 
the microscopic changes are merely those which might be 
anticipated as the result of a chronic process; in fact, the 
difference in appearance depends largely upon the length of 
time that has elapsed between the commencement of the disease 
and its termination. Neither condition is essentially parenchy- 
matous or essentially interstitial. The parenchymatous changes 
may be more apparent in the earlier stages of the large white 
kidney, while the interstitial changes predominate in the later 
conditions, but all the tissues aw simultaneously affected, and 
the size of the kidney seems undoubtedly to depend opon the 
degree of contraction and atrophy that has succeeded the inflam- 
matory process. Lardaceous changes may occasionally develop 
in connection with chronic nephritis, but they are of slight 
extent, and do not materially affect the size of the kiduey. 
The tendency of chronic nephritis is undoubtedly towards 
atrophy and contraction, and indeed some authors consider that 
the later stages, when the kidney is small, pale, with a narrow 
cortex and granular surface, have always been preceded by 
an earlier Btage in which it was enlarged, white, and with a 
thickened cortex. 
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Symptoms, — From what has been said of the variable 
character of the appearances of the kidney after death, it will 
lie readily understood that the symptoms are subject to great 
variations. Sometimes the disease may follow a rapid coarse, 
but sometimes, if it haB been detected in the earlier stages, the 
symptoms may extend over a far greater period. It is only in 
exceptional cases that the transition from acute nephritis to 
chronic nephritis can be watched so that the clinical picture is 
complete in all its details ; far more commonly the patients come 
uuder observation when the disease has already l>een of long 
standing. Some of the earliest indications are to be found in 
alterations in the urine, in the occurrence of dropsy, and in the 
development of amemia, which is frequently profound. 

The urine. — The quantity of urine passed is to a certain 
extent dependent upon the degree of dropsy, and, although the 
daily quantity is subject to great variations, it is on the average 
less than the amount passed in a normal state of health. The 
decrease, however, in the early stages is not very considerable, 
and it is by no means comparable with that which occurs in the 
course of acute nephritis. In the early stages the colour is 
generally somewhat darker than usual, and to a certain extent 
the colour is dependent upon the amount passed. It is often 
noteworthy that with chronic cases the amount may be reduced 
to half the normal quantity or even lees, but cases of complete 
suppression are comparatively rare, and as a rule anuria only 
occurs shortly before the fatal termination. Usually, as the 
dropsy increases the amount of urine progressively decreases. 
In the early stages the specific gravity is slightly lower. If the 
case has been followed from its commencement in an acute 
attack, it will have been noted that as the signs of hemorrhage 
decreased the urine presented a cloudy deposit ; this is generally 
to be considered of serious import. When examined.it is found 
to consist largely of casts, which in the early stages are mostly 
of the hyaline variety, though with any sub-acute inflammatory 
complication epithelial casts and blood casts maybe superadded. 
At other times the casts present oil globules as well as evidence 
of granular degeneration. In chronic nephritis casts are gene- 
rally present in very large quantity, and they are readily to be 
detected. In addition, however, numerous corpuscles may bo 
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met with. Sometimes these consist of lar^e white corpuscles or 
leucocytes ; more rarely red blood corpuscles may be found. The 
red corpuscles may occasionally become relatively numerous, 
although they are never preseut in such large quantities as in 
acute nephritis. Renal epithelium may sometimes be detected, 
and when present it is frequently somewhat opaque or cloudy, 
indicating the existence of degenerative changes. Occasionally 
also there is much granular ctibiis — sometimes floating freely in 
the urine, more often collected around the casts. 

In the early stages of chronic nephritis albumin ia 
always present in considerable quantity. It has been stated 
that in cases of large white kidney there are on au average 
larger quantities of albumin than with the spotted or contracted 
kidney ; but this, however, is certainly not always the case. As 
the diflCnra progresses, the quantity of urine may increase to 
the normal, or may even be slightly above the normal amount; 
at the same time the urine becomes more pale, the specific gravity 
falls, and the amount of albumin is diminished. Throughout the 
disease the quantity of urea is greatly diminished, and it is 
owing to this diminution that the specific gravity uf the urine 
falls below the normal. Ftirbringer lays stress upon the theory 
that the decrease in the daily quantity of urine depends upon 
the decreased rapidity of the blood current, and also upon the 
impermeability of the glomeruli. 

Within certain limits, it. is possible to estimate the degree of 
renal change by the alterations in the urine. As the contraetion 
proceeds the amount of urine becomes greater, while the specific 
gravity is diminished and the quantity of albumin is also 
fecreaaed. The-'- ehitiiL'e> therefore tend 10 render the urine 
somewhat similar to that which is passed by patients with a 
contracted or cirrhotic kidney, 

A curious result of chronic nephritis is that the kidney loses 
its normal power of eliminating various drugs. Thus the 
elimination of the following may be impeded : iodide of 
potassium, salicylic acid, quinine. The power of transforming 
benzoic acid into hippurie acid is also stated to be impaired. 

Qropay. — Although the changes in the nrine are so charac- 
teristic, patients most commonly come under observation on 
account of the development of dropsy. The dropsy of chronic 
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nephritis usually develops slowly, and in the early stages is not 
excessive. At the commencement it is comparable with the 
(edema of chlorosis, inasmuch as the puffiness of the face which 
attracts the patient's attention on 6rst rising gradually subsides 
during the day, while the ankles increase in size towards tiie 
evening. When the disease is fully established the dropsy may 
become excessive, and may affect not only the lower extremity 
but the whole of the subcutaneous tissue, and it may alBO invoh 
the serous cavities. When patients are kept in bed, swelling of 
the scrotum or of the back may develop. When the cedema has 
once claimed attention, it is generally one of the most difficult 
symptoms to deal with, since, although it, may appear to yield to 
treatment, it rarely disappears entirely, and sometimes, with little 
warning, it increases rapidly, so that the extremities become 
enormously swollen ; not uncommonly the distension may remit 
in cracking of the skin, which allows the escape of the 
effusion. Sometimes the degree of distension so much interfe 
with the nutrition of the skin that patches of the surface 
slough. The amount of effusion within the abdominal ca' 
is occasionally considerable, but it almost invariably 
subsequently to the swelling of the legs. The ascites occasii 
ally impedes respiration and circulation, though these functii 
are more likely to be interfered with owing to the presence 
fluid within the pleural cavity or within the pericardium, 

One form of cedema which is particularly prone to prodi 
a fatal result is the cedema of the glottis, which may 
with great rapidity. 

In milder cases, the dropsical effusion may vary gr 
amount, the degree of swelling of the legs or scrotum she 
but little variation until the supervention of some 
inflammation, owing possibly to exposure or to some irrej 
of diet. 

Arteema. — The degree of antemia which is present in 
of chronic nephritis is always very noticeable. In cases 
are proceeding from acute nephritis to chronic, the developim 
of extreme aniemia will excite considerable anxiety, and e' 
when the transition has not been medically observed there 
mistaking tbe pallor and puffiness of patients with chroi 
nephritis. Moreover, it appears probable that some of the mi 
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troublesome symptoms from which the patient may suffer are 
indirectly the result of antenna. It is quite possible that in 
the early stage;! the dyspepsia, the severe headache, and the fre- 
quent shortness of breath are to be in part attributed to the 
intense anaemia. The poverty of blood also interferes largely 
with the general nutrition of the patient. With chronic 
nephritis patients very frequently waste very considerably, and 
the degree of wasting, although to a large extent masked by 
the dropsical swelling, may become very evident if, under treat- 
ment, the (edema is rapidly reduced. Another evidence of the 
interference with nutrition is to be found in the great loss of 
muscular power. 

Otntdatorg lytfm, — The degree to which the circulatory 
system is involved in cases of chronic nephritis is to a certain 
extent dependent Upon the Bilge of the disease. There is 
generally dilatation and hypertrophy of the left rentriole, KoA 
some hypertrophic change affecting B» HBftMwr arteries. The 
extent to which these alt.eriitii.ni~ pnooed increases as the kidney 
diminishes in size, so that with advano-d contraction of the 
kidney there will be much hypertrophy of the heart, and also of 
the smaller vessels. These cluuiges, however, are not so <'Xtremi' 
as in cases of chronic renal cirrhosis Sometimes acute dilatation 
of the ventricle occurs, and is accompanied by dyspi 
cyanosis. Far more commonly the dilatation is accompanied 
by hypertrophy, which is to a large extent compensatory. It 
must lie distinctly reuiemliered that the pulse changes are not 
so marked as in cases of cirrhosed kidney. The rapidity of the 
poise in chronic nephritis is usually increased, and the tracings 
are marked by dicrotism. That thi- blood pressure is not 
markedly increased in chronic nephritis is shown by the com- 
parative rarity of ret inal haemorrhages and cerebral haemorrhages. 
When theae .-upcrvenc, tliey are indications that the kidney has 
already undergone contraction. 

Muscular system, — Reference has already been made to the 
loss of strength which occurs in chronic nephritis. As the 
dropsical effusion increases, the patient almost invariably com- 
plains of marked loss of strength, which he is at first inclined 
to attribute to the weight of his limbs; he is more readily 
fatigued with slight exertion, and more prone to sit down after 
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walking a short distance, more ready to keep to his chair or his 
bed with any slight cold or over-exertion. The degree of 
muscular wasting is, however, not apparent until the dropsical 
effusion in the lower extremities is diminished, but frequentlj 
the contrast between the thin flabby upper arms and deltoids 
and the enormous size of the hands and wrists sufficiently indi- 
cates the extent of loss of muscular substance. 

VUje stive system. — From the early stages the digestive 
system appears to be implicated in cases of chronic nephritis. 
Patiente have usually very little appetite, and are apt to lieeuim* 
somewhat fanciful with regard to the choice of their diet. They 
may develop a distaste for meat, and frequently they attribute 
their dislike to certain food to impaired digestion. This distaste 
for food sometimes becomes excessive, and may proceed to 
actual nausea and vomiting. These symptoms cause great 
distress to the patient, and undoubtedly increase the tendency 
to anaemia, even though they may be partly the result of this 
condition. Frequently the material which is vomited consists 
largely of water, and it has therefore been suggested that it may 
be the result of ccdeina of the mucous membrane of the stomach. 
In all probability, however, the vomiting of chronic nephritis is 
to be regarded as one of the indications of urrcmia, but it is un- 
doubtedly due also to some, excess of local irritation, as may be 
inferred from the fact that it is frequently excited by some of 
the remedies that are employed, which in the normal condition 
would not produce this result. In the later stages of the 
disease diarrhoea is occasionally excessive, the motions not only 
being more frequent, but containing large quantities of bqnid. 
Alt these symptoms are very exhausting to the patient, and they 
have the further disadvantage of being extremely difficult to 
treat. They frequently defy all therapeutic measures that are 
adopted, and contribute largely to the weakness from which 
the patient ultimately sinks. Occasionally ulceration of the 
intestine occurs, and the diarrhoea then alters in character, 
pus, blood, and shreds of mucus being present. 

Nervow xijuivm.. — Notwithstanding the diminution in the 
excretory work of the kidney, symptoms of acute unemia are 
comparatively rare in connection with chronic nephritis, and it 
has been suggested that the rarity of this symptom results from 
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the retention of urea in the dropsical fluid. As in cases of 
acute nephritis, u ramie symptoms have been observed when, 
under the influence of vapour baths, the re-absorption of the 
dropsical effusion has commenced, and this occurrence certainly 
favours the idea that this reabsorption throws into the circulation 
a large quantity of toxic material. In dealing with uiu'tnia, it 
will be noted that the toxic material which causes uramic con- 
vulsions in all probability does not consist of urea. Neverthe- 
less, the rarity of acute unenno symptom* with cases of excessive 
dropsical effusion is noteworthy, and, in all probability, the 
rxcussive effusion serves to protect the system from the results 
of the impaired excretory work of the kidney. Symptoms of 
chronic uramia are, on the contrary, relatively frequent, the 
chief of these being severe headache, impaired mental activity, 
frequent vomiting, dyspepsia, and diarrhcea, and occasional 
attacks of an asthmatic nature which cannot be referred to 
alterations in the lung, the heart, or the pleura. 

Reference has already been made to the occasional occur- 
rence of retinal changes, which may perhaps be considered as 
indications of extreme contraction of the kidney, but, in addition 
to these disturbances of vision, amaurosis may be developed 
occasionally, independently of any retinal change. 

It is somewhat doubtful under what heading the following 
symptoms should be classified — whether they are to be regarded 
as urremicoras the result of disturbances of the nervous system ; 
but it is fairly frequent to find that patients with chronic 
nephritis suffer from numbness in the fingers, itching, pins 
and needles, or even burning pains in the hands and arms. 
Thr'.-M' symptoms, which may be attributed either to vasomotor 
affections or to a neuralgic condition, are more frequently Been 
in connection with advanced chronic nephritis, where contraction 
of the kidney has probably occurred. 

Sronhl'inj ivjhiwuiiliima. — Secondary inflammations are 
mostly the cause uf d-'nth in cases of chronic nephritis, and'they 
may affect either the external or internal organs. Thus, the ten- 
dency to erysipelas and to gangrene is peculiarly marked in 
cases of this nature, and this tendency must be borne in mind 
whenever the skin has been broken by the excess of dropsical 
effusion, or by puncture with a view to rebeving distension. 
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Notwithstanding the utmost antiseptic care, erysipelas and 
gangrene frequently supervene. 

In connection with the digestive system, the frequency of 
vomiting and diarrhoea has already been mentioned. Occa- 
sionally, towards the termination of the case, severe haemor- 
rhages may occur, either from the stomach or from the bowel. 

Of the pulmonary complications, secondary pneumonia is 
the most important, while the tendency to pleurisy and to the 
development of pua within the pleural cavity is relatively 
frequent. It is not uncommon to find pericarditis develop 
with considerable rapidity, and frequently a pericardial rub 
may be heard even when the patient is not complaining of 
pain. The pericarditis of chronic nephritis is not usually 
associated with much effusion, while the fluid tends to become 
purulent; occasionally, however, the whole pericardium may 
be distended with mucopurulent fluid. The degree of en- 
gorgement of lung varies greatly, and it is usually in inverse 
proportion to the degree of effusion within the chest. 
Although changes within the spleen and liver are occasionally 
noted, they do not lead to symptoms which differ in any way 
from those due to chronic engorgement of these organs. Abor- 
tion is said to be favoured by chronic nephritis, and this has 
been attributed to premature detachment of the placenta, or 
to the development of white nodules, probably degenerative, 
within this organ. 

Aimormal types.— Sundry abnormal types of nephritis may 
occasionally be met with. One of these constitutes the chronic 
h Hemorrhagic Bright' s disease without oedema which \s:l- 'In- 
scribed by Wagner ; this type is marked by the frequent recur- 
rence of periodic Hemorrhages. These attacks only last a few 
days at a time, but may return at intervals of a week or a 
month, Between the attacks the urine is in every respect 
similar to that which is characteristic of contracted kidney, 
and tin' genera] health suffers very little. In some of these 
cases tertiary syphilis was also present, but cases of this type 
are, however, so uncommon that it is impossible to state 
whether they have any dependence upon syphilis. 

Another variety, which is not so rare, presents symptoms 
of acute huMiiorrlmgic nephritis of sudden development in the 
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course of the chronic disease, and this type is especially prone 
to be. mistaken for general acute nephritis. During these 
attacks the quantity of urine passed is increased occasionally to 
a great extent, and it is invariably mixed with blood. Cases 
marked by these intercurrent symptoms frequently run a short 
course. There is some reason to believe that in many cases this 
form of acute hajmorrhagic nephritis is a true inflammatory 
process constituting an extension of original disease, and, when 
it is remembered that in cases of chronic nephritis certain areas 
only of the kidney are affected, it will be readily understood 
that the healthy intervening spaces may become the subject of 
an acute attack. 

Anomalous cases of chronic nephritis sometimes occur, which 
exhibit only some of the prominent symptoms, such as aniemin. 
dropsy and dyspepsia ; but though the patient may be free from 
obvious symptoms, yet the microscopic examination of the urine 
indicates the presence of granular casts, renal epithelium, and 
granular dtbrit chamd eristic of this disease. In these cases, in 
all probability, the area affected is small and circumscribed, but 
the changes are undoubtedly those of chronic nephritis. 

Course and Duration.— From what has already been said of 
the varying types of chronic nephritis, it is obvious that the 
duration and prognosis of these cases will differ considerably. 
When the disease can be traced onwards from an antecedent 
acute nephritis, the duration may be almost indefinitely pro- 
longed. The albumin may diminish after some weeks or 
months, and may even disappear entirely. In such eases, how- 
evif, there ib very little doubt that a certain portion of the 
kidney has been permanently damaged, and that the disease may 
recur at a later period. 

With cases in which dropsy is a marked feature from the 
commencement, and where the initial inflammatory stage cannot 
be determined, the duration is still exceedingly variable. The 
majority terminate within a year or two, owing either to the 
enfeeblement produced by impaired nutrition, or to the drain 
upon the system from the extreme dropsical effusion; as has 
been already indicated, the termination may also be preceded 
by one or other of the secondary inflammations. Occasionally, 
the duration may be considerably longer ; and in some cases. 
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although without a doubt the patients are suffering from cliroi 
nephritis, a fair amount of general health may be maintained 
during a period of from five to ten years. Dropsy ie the 
symptom which is the most persistent in connection with chronic 
nephritis ; but although this may be extreme, and may even 
threaten life, yet under exceptional circumstances it may entirely 
pass away, and the patient may resume a condition of apparent 
health marred only by the presence of albuminuria and anaemia. 
This condition of apparent health may be prolonged nnfcil 
exposure or some irregularity of life may once more start active 
inflammatory changes in the damaged kidney, when 
clinical picture again assumes the urgent characteristics. 

Diagnosis. — As in most diseases of the kidney, there is 
little difficulty of diagnosis in classic cases. The chief indica- 
tions are the profound antenna, the excessive dropsy with 
characteristic localisation, the copious albuminuria, and the 
diminished amount of water passed. In addition to these may 
be noted the relative quantity of casts of various forms, the 
great number of leucocytes, and the frequent admixture with 
epithelial cells which have mostly undergone fatty degenera- 
tion. These indications are usually associated with great 
debility and with anorexia. The diagnosis may, how 
somewhat obscured if the onset of the disease has been gradi 
and if it has not been marked by dropsy or by excessive all 
minuria. The forms of Hright's disease which Bre most likely to 
give trouble with the diagnosis are : (1) Cyanotic induration of 
the kidney ; (2) lardaceous disease ; (3) cirrhosis of the 
kidney; and (4) occasional cases of acute nephritis. 

The points which may help the diagnosis of these types are 
the following; In cyanotic induration the dropsy is generally 
confined to the lower extremities, or the history indicates that 
it has commenced in tbe lower extremities ; the amount of 
albumin is then relatively small, aud varies greatly from day to 
day. The renal casts are usually hyaline and of small sine, and 
although leucocytes may be present, they are not so numerous 
as in cases of chronic nephritis. Unless the disease has reached 
an advanced stage, the general condition of the patient is 
comparatively good, but the symptoms are often those of 
disease of the heart : valvular murmurs may be heard, and the 
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patient's breathing is usually move embarrassed, although in the 
most advanced stages of chronic nephritis there may be urgent 
dyspncca, owing to engorgement of the lung, or to accumulation 
within the pleura. Generally, but not always, the skin is dark 
and cyanosed, and contrasts markedly with the pallor of chronic 
nephritis. 

With lardaceoua disease the amount of urine ia usually 
greatly above the normal quantity, and the history of the case 
points generally to some chronic disease, often associated with 
prolonged suppuration. Increase in size both of the liver and 
iln Bpleen may mostly be detected, and the indications of gastro- 
intestinal trouble occur more early and are more persistent. 
Although diarrhma is one of the symptoms of chronic nephritis, 
it occurs at a late stage, while in lardaceoua disease of the kidney 
it is an early symptom. 

To distinguish chronic nephritis from cirrhosis of the kidney 
it is necessary to consider the history very closely, since the 
symptoms of cirrhosis are very similar to those of chronic 
nephritis with contraction of the kidney. When the case has 
been one of primary cirrhosis there is generally a complete 
absence of dropsy. The amount of albumin passed is relatively 
small, and the quantity of urine is increased beyond the normal 
amount. In cirrhosis the alterations in the heart and in the 
blood vessels develop early and precede dropsy, which does 
not always occur in connection with this disease. On the other 
hand, in chronic nephritis the cardie- vascular changes only 
occur at a late stage, and are almost invariably preceded by 
dropsy. Even when cardie-vascular changes appear in connec- 
tion with the contracted stage in chronic nephritis, they are 
not usually so marked as in cirrhosis. 

Diminution in the amount of haemoglobin in the blood 
occurs especially in parenchymatous nephritis, the amount of 
haemoglobin lost being proportionate to the severity of the 
disease, while in chronic interstitial nephritis there is no dimi- 
nution of the haemoglobin. The blood pressure in the former 
disease tends to fall below normal at first, and only in the later 
course rises above normal, without, however, approaching the 
high hlood pressure which is presented by interstitial nephritis 
in the advanced stage. On the contrary, in the latter condition 
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the blood pressure is increased from the beginning, and in the 
course of years reaches the highest degree which can be attained 
in the human body. 

With regard to acute nephritis, the distinction is again 
largely determined by the history of the patient. Previous 
attacks of dropsy, or a history of persistent dropsy, will help 
to prevent mistakes, even though the urine may contain blood 
and blood casts. In the absence of definite history, it is some- 
times extremely difficult to differentiate a superadded sub-acute 
nephritis from a simple acute nepliritis. The appearance of the 
urine may be very misleading, but in chronic nephritis it is 
generally not so deeply blood tinged, and after the disappearance 
of the haemorrhage, the amount of albumin present is t 
to less variations than in cases of acute nephritis. The t 
which present the greatest difficulty are those in which there i 
reason to believe that the chronic nephritis has been in exwfaSQ) 
auilicieutly long for considerable contraction of the kidney t 
have occurred. In connection with these cases the appearant 
of the patient may aflbrd some help, while the history i 
repeated attacks of dropsy will further tend to indicate that 
the case is one of a contracted kidney, the result of chronic 
nepliritis rather than of cirrhosis of the kidney. 

Proi/nosis. — The prognosis of cases of chronic nephritis is t 
be based largely upon the results of treatment. As a r 
prognosis is bail, but. the danger is less imminent when the 
disease appears to be secondary to malaria or syphilis, as under 
such circumstances the treatment of the cause may materially 
influence the prognosis of the resulting renal disease. Ev< 
when the result of treatment is to cause rapid diminution of tl 
dropsy, and apparent restoration to health, it is necessary ( 
speak somewhat guardedly about the ulterior prospects of the 
patient. These improvements are in most cases merely i 
indication of partial and incomplete cure. The prognosis is 
rendered more grave when the amount of albumin is considerable, 
when the daily excretion of urine is much diminished, and when 
the sediment exhibits numerous leucocytes; on the other hand, 
the presence of casts affords very uncertain indications upon 
which to base a prognosis. Mnch hypertrophy of the heart, 
indicating the transition to the contracted kidney, usually forms 
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an element of grave import, but it is never well to despair of 
patients, even when the symptoms appear most threatening. This 
is shown by the case quoted by Fiirbringer, in which a patient 
with probably very large white kidneys was able to wander 
about the hospital gardens without experiencing any pain, and 
who, nevertheless, had a few months previously been twice 
moribund, who had remained weeks in uraemic coma, and from 
whom over fifty quarts of chylo-serous fluid were drawn by 
pnncture. This patient, who during the winter had been 
enormously swollen with ccdema, was, when the account was 
written, the subject of renal marasmus, and the urine, which had 
mostly contained a large quantity of albumin, then only gave 
slight reactions. 

As a rule, the prognosis is more favourable in cases of 
recent onset, and the outlook becomes more gloomy if the 
symptoms continue to be severe some time after the original 
onset. The prognosis is also rendered more unfavourable when 
the proportion of renal solids is materially diminished, since dimi- 
nution in these, especially a diminution in the daily excretion of 
urea, indicates extensive pathological changes within the kidney. 

The prognosis of some complex forms of nephritis is very 
difficult. Although some cases of chronic nephritis present the 
typical symptoms of parenchymatous nephritis (large white 
kidney), and others those of genuine interstitial nephritis, 
SSkmnen ' believes that the mixed form is more common. The 
preponderance of parenchymatous or inti-rsfitial nephritis may 
be diagnosed from the clinical features, and ^iemssen thinks 
the gradual transition of tin- parenchymatous form into the 
secondary contracted kidney may often be observed, and in such 
cases there may bedistinct. improvement in the patient's condition. 
Improvement may also occur in patients presenting symptoms 
of a parenchymatous and mixed form of chronic nephritis. 
Thus, in a case of marked dropsy, with scanty urine and 
albuminuria, the oedema may disappear without, operation, and 
the patient may for a long period remain free from symptoms, 
with the exception of albuminuria, and it is possible that a true 
healing of the kidney affection may occur, and that, regenerative 
processes may result. 

■ Deutsche* Archia ftlr klin. Medicin. Band Iv. 
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In cases in which albuminuria persists for many years, and 
in which the excretion of albumin often reaches a high degree, 
whilst the quantity and the specific gravity of the urine 
are almost, normal, and general disturbance is absent or only 
slight, Ziemssen believes that there are circumscribed inilatu 
matory changes in the kidney substance, from which lootJJl 
patches the excretion of albnuiin occurs ; and he considers 
it possible that such cases of partial nephritis may recover. 
Wheu exacerbations of the disease are produced by variom 
causes, such as infectious diseases, pregnancy, &c,, the path 
logical process advances, and leads ultimately to a fatal ( 
mination. 

Treatment. — The prophylactic treatment of chronic nephritis 
must always bo considered when dealing with acute nephritis 
which is running a prolonged course. Thus, in connection with 
acute nephritis from scarlatina or any other cause, there is 
reason to believe that the supervention of chronic sympt 
may occasionally be prevented by keeping the patients under 
observation so long as any albumin is present in the water. 
Certainly, bo far as scarlatinal nephritis is concerned, 
influence of exposure and of cold appear to be well marked, 
both as favouring the onset of the acute attack and also as pro- 
longing the disease, and thus favouring the establishment of 
chronic change b. 

Reference has previously been made to the need of care in 
the dietary of patients with acute nephritis, and there can 
be no doubt that by means of sensible hygienic measures the 
chronic form of the disease may frequently be prevented. The 
restrictions of diet which have been recommended in the treat- 
ment of acute nephritis are equally necessary in connection 
with sub-acute nephritis complicating chronic nephritis. The 
patients must be kept in bed, and, during the hemorrhagic 
stages, should be kept, rigidly upon a milk diet. When, how- 
ever, the disease i3 of a slighter nature, or more obviously 
chronic, it is unnecessary to limit the diet so strictly < 
eliminate all forms of nitrogenous diet. It is essential that 
the strength should be maintained, and patients frequently do 
well when various nutritious soups and light nourishment are 
given, together with an abundance of milk. 
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The medicinal treatment of cases of chronic nephritis is 
as a whole somewhat disappointing. As a general rule, it may 
be asserted that it is almost, if not quite, impossible to cure the 
disease, and the utmost that can be done ia to improve the work 
of the kidneys and of the organs secondarily affected. There can 
be no doubt, however, that some rare cases tend to spontaneous 
recovery, in spite of treatment, rather than on account of the 
drugs which have been employed. 

It will be most convenient, perhaps, to consider the treat- 
ment under the following headings: (1) The treatment of the 
cause; (2) the treatment of the disease; and (3) the treatment 
of the various symptoms which may develop in the course of the 
disease. 

(1) Treatment of cause. — In the majority of cases it ia 
absolutely impossible to treat the cause, since the patient comes 
under observation at a time when the disease is fully established, 
and the causation is uncertain or remote. When the disease is, 
however, due to malaria, or syphilis, or when it is the result of 
suppurative processes, the treatment can be carried out more hope- 
fully. If due to malaria, quinine and other antiperiodics may be 
of value ; while syphilis is to be treated upon general principles. 
If any cause of chronic suppuration exists, this may be treated 
by surgical measures, according to the special indications of the 
case. Attempts have been made to treat or to avert chronic 
nephritis by the employment of various antiseptics administered 
internally. Thus carbolic acid, salicylic acid, suiphocarbolates 
and salicylates have been administered with a view of arresting the 
activity of micro-organisms. It is extremely doubtful whether 
these drugs can be given in sufficiently large doses to arrest 
the action of microbes within the kidney, and it must be 
remembered that they frequently increase albuminuria if it is 
already existent, and that they may produce hematuria or 
albuminuria during their time of elimination. For the same 
reasons, chlorate of potassium is to be avoided. Numerous 
instances of toxic or uremic symptoms have resulted from the 
injudicious employment of chlorate of potassium in cases of 
diphtheria. Even when mercury ia used in connection with 
chronic nephritis, its employment must be carefully watched, 
ince the results of its use may add largely to the dangers 
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the case. Though it may be employed in cases of syphilis, its 
effect on the nature of the urine must be carefully noted. In 
cases of prolonged suppu ration, although it is tempting to 
employ iodoform externally, the liBe of this drug requires 
considerable caution, since there are risks of its absorption and 
of its producing an increase in the quantity of albumin and a 
diminution in the amount of renal excretion. 

(2) Tlte treatment of the disease is still more unsatisfactory. 
It is far easier to indicate what remedies have produced 
symptoms of danger or of discomfort than to point out i 
drugs may be beneficial. The inflammatory process within 1 
kidney is of such a low type, and so gradual in its advance, t 
it is almost impossible to employ any remedies with any chanc* 
of success. Various astringents have been recommended, wit! 
the view of influencing the circulation through the 
and although these may occasionally reduce the amount 
ha'maturia, or even the excretion of albumin, there is lit 
evidence that they possess any power of controlling the i 
flammatory processes. The same uncertainty attaches to the 
use of tartar emetic and of nitric acid ; and, indeed, these 
remedies, although once highly vaunted, are now rarely, if e 
employed with a view of diminishing renal inflammation. It 
was formerly part of the routine treatment to employ counter- 
irritants over the lumbar region, but, although these doubtless 
possess some advantages in cases of acute nephritis, they app< 
to be absolutely useless for the chronic form. If there is e 
complaint of pain in the lumbar region, relief may sometime) 
be afforded from the application of fomentations, or from drj 
cupping over the loins. Generally, however, the diseas 
characterised by pain of a sufficiently severe nature to neet 
Bpecial local treatment. It is even impossible to say on 
general principles that a patient with chronic nephritiR should 
be kept in bed. Although it is necessary to relieve the work 
of the kidney as far as possible, and thus it might i 
desirable to keep the patient in repose, yet undoubtedly many 
patients lose appetite more early, and the disease appears to 
progress more rapidly, if they are kept too closely confined to 
bed, or even to one room. When, therefore, the strength is 
fairly maintained, and the dropsy is only slight, it is generally 
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better to encourage the patient to take outdoor exercise, under 
favourable ei re urn stances, while it is only under the converse 
conditions that it is advisable to keep the patient in bed. The 
chief indications for absolute repose are the existence of pain 
or extreme dropsy, great loss of muscular power, and the 
development of any of the inflammatory complications which 
have been previously enumerated. 

The beneficial influence of exercise, especially if the skin is 
acting freely, is well illustrated by a case which is quoted by 
Ftirbringer. ' A patient with Bright's disease, who bad been 
kept in bed for months, suffered so much from the continual 
inactivity that he ran away from the hospital in the middle of 
the summer. He went into the forest, and perspired to such an 
extent that his dropsy disappeared. This patient, whom we 
believed to be dead, returned to us a few months later cured." 

(3) Symptomatic treatment.— In connection with chronic 
nephritis, some deviation from the normal type, or some great 
predominance of a particular symptom, will frequently call for 
special treatment. The chief indications will therefore be 
treated uriotfm, although it must be remembered that even 
when attention is mainly directed to one symptom it is difficult 
to produce any marked results which shall not at the same 
time influence other conditions. Thus, although in the following 
pages it is convenient to speak separately of the treatment of 
diminished elimination of water, of increased albuminuria, of 
excessive dropsy, and of various other symptoms, yet while 
treating any one of them individually a beneficial influence is 
probably being simultaneously exerted on the others. 

1. Diminution of urinary excretion. — The decrease in the 
elimination of water will frequently cause anxiety, both as 
occasioning an increase in dropsical effusion, and as favouring the 
occurrence of headache and other discomforts ; hence efforts are 
frequently made to increase the elimination. The diuretic 
treatment is, of course, not to be attempted in cases marked 
by hsematuria — in fact, this treatment must be reserved for 
chronic cases, where the daily excretion has been gradually 
diminishing. The functions of the kidney may sometimes be 
restored by the administration of large quantities of liquid; 
thuB the diuretic influence of copious draughts of water is 
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frequently of service. In many cases, * it is better to replace 
the water by milk, as milk in itself is nourishing as well as 
diuretic, and the weakness of these patients caila for the 
employment of remedies which shall, if possible, increase nutri- 
tion, at the same time that they influence the kidneys bene- 
ficially. When milk disagrees, or when patients are much 
tormented by thirst or by dryness of the mouth, the imperial 
drink or home-made lemonade may be given, and 
patients are enabled to take larger quantities of these drii 
if they are made mildly effervescent. When giving much 
liquid, with the idea of promoting diuresis, it is always well 
to estimate the daily loss of albumin. As gauged by the 
specific gravity, or by the degree of deposit in the test-tube, 
it might often be thought that the daily loss of albumin is lees 
under the influence of the diuretic, when in reality it is greater 
if the increased quantity of water passed be borne in mind. 
Benefit may at timeB be derived from the use of cardiac tonica, 
which, by increasing the circulation through the kidney, 
favour the elimination of water, Strophauthus and digitalis 
have been thus employed, and it may be wel! to alternate 
the use of these, or to conjoin with them citrate of caffeine 
or theobromine. Ringer speaks very highly of the powerft d 
diuretic action of iodide of potassium in Bright's disease : be 
states that during its administration he has seen every 
vestige of dropsy, even in most severe cases, entirely disappear 
in a fortnight, but that while increasing the urinary water, and 
removing tbe dropsy, this drag produced very little effect on 
the amount of albumin. He does not confine the beneficial 
action to syphilitic cases, but says that it is sometimes seen 
also when the nephritis has originated in scarlet fever or cold. 
When moderate doses (5-10 grains) fail, he advocates an 
increase, and states that in one case no diuretic action was 
obtained until 100 grains were given daily, and that even 
this dose had to be increased to 200 daily to maintain the 
effect and eliminate all the dropsy. Although I have often 
given this drug with good results, I have never employed 
such heroic doses, which are generally contra- indicated by 
the existing depression. Diuretin sometimes gives good 
results when other remedies fail, but its use should be 
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reserved for chronic cases with no hematuria. It has been 
suggested that cases in which the elimination of water was 
much reduced should be treated by diminishing the amount 
of liquid given by the month, and it was thought that under 
such circumstances the kidney would resume its functions 
more readily. Even in acute nephritis, however, there is no 
advantage in torturing the patient by provoking the sense of 
thirst. In cases of chronic nephritis, it must lie remembered 
that complete suppression of urine may Bometimes occur, and it 
is therefore always well to percuss out the bladder before passing 
a catheter under the idea that the patient is suffering from 
retention. 

2. Albuminuria. — it. is frequently questionable whether it is 
necessary to attempt to reduce the loss of albumin in cases of 
chronic nephritis. Many patients with chronir nephritis, whan 
living under favourable conditions, appear to suffer very little 
from the disease ; at the same time, the course of chronic nephritis 
is usually more rapid than that of cirrhosis of the kidney, and 
there is every probability that much of the extreme weakness 
resulting from the former disease must be attributed to the 
excessive loss of albumin. Under these circumstances, it is 
undoubtedly desirable to endeavour to diminish the loss, or, if 
this is impracticable, to administer food containing sufficient 
albuminous matter to replace the drain from the blood. Li 
many cases, it is, I believe, absolutely wrong to advocate a diet 
devoid of albumin. Both extremes of diet have been recom- 
mended. Thus, under the idea that eggs might increase the 
loss of albumin by the kidney, they have been completely 
forbidden by some practitioners; whilst others recommend that 
eggs, meat, and other albuminous substances should be given 
freely. In many cases, the solution of the difficulty can only be 
determined by experiment, and in thin experiment the influence 
of diet is to be measured not so much by the amount of albumin 
which is lost by the kidney when taking albuminous food, as by 
the general well-being of the patient. Thus, if it is found that 
the strength and general health improve while administering 
nitrogenous food stuffs, it is a matter of small moment if the 
amount of albumin eliminated is increased. On the other 
hand, if it is found that the patient's discomforts are increased 
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when taking a somewhat libera! diet, if he finds difficulty in 
digesting meat, if he ia more proDe to suffer from dyspepsia, 
or if the headache increases, while at the same time the 
amount of albumin passed also increases, these indications 
limiting the diet must not be ignored. 

When speaking of the influence of diet in acute nephritis, 
reference was made to the advisability of a strict rtyime so 
long as there was any hematuria, and this rule holds good 
in cases of chronic nephritis complicated by ha?maturia : 
although the disease may be essentially chronic, yet for the 
time being it must be treated and dieted as though one were 
dealing purely with an acute attack. Undoubtedly in these 
cases uitrogenous nourishment, especially in the form of 
meat, will not only immediately increase the amount of 
albumin passed, but will increase the amnunt of haemorrhage, 
and in all probability will, at the same time, extend the area 
a fleeted by the inflammatory process. The number of casta will 
increase largely, and the general condition of the patient rapidly 
deteriorate. In chronic cases, however, the only limitation to 
the amount of albuminoid substances administered lies in the 
possible occurrence of dyspepsia, and this may be sometimes 
combated by encouraging the patient to take small quantities 
of nourishment at short intervals. Sometimes, however, the 
tendency to dyspepsia is so great that patients are of neces- 
sity restricted for a time to pure milk diet, but in chronic 
cases we more frequently find that the patients rebel against, 
a continuance of a strict milk diet, and that they improve, 
certainly so far as comfort is concerned, when this rigid 
diet is relaxed. On the other hand, occasional cases have 
been recorded in which a persistence in milk diet, extending 
ovf-r some months, has ultimately led to a complete arrest of 
albuminuria. Sir George Johnson has described one striking 
case of this nature, in which the albumin only finally disap- 
peared after an interval of more than six years, and other 
observers have had similar experience. Nevertheless, as a 
rule, it is wise not to persist in rigid milk diet after 
hematuria has ceased. Milk should still constitute a large 
proportion of the patient's dietary, but nitrogenous materials 
and starchy foods may be administered simultaneously, and 
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patients often do well with small quantities of green vege- 
tables, which may assist in counteracting the tendency to con- 
stipation produced by the milk and the amylaceous diet. 

Medical men are frequently asked what forms of alcoholic 
stimulants may be taken, or whether it is advisable to give 
np the use of alcohol entirely. The answer to such enquiries 
should be guided partly by the general habits and partly by the 
condition of the individual. When dealing with patients who 
throughout their lives have been in the habit of taking 
stimulants, it is not generally desirable to enforce total 
abstinence. The appetite may fail, and the patients may become 
depressed, if their habits are totally changed. In such patients 
small quantities of alcohol, well diluted and given at meal times, 
will increase the patient's comfort, and also enable him to take 
more nourishment. Many physicians have advised that the 
various kinds of wine or beer should be discontinued, and that, 
if a stimulant be given at all, it should consist of either whisky 
or gin well diluted. Filrbringer considers that light wine or 
beer is preferable to concentrated remedies; and some advise 
the use of good old claret. These undoubtedly might disturb 
(lie digestion loss than Ktruns,' ak-nliolic liquor*, but the mil" 
which I have followed is to recommend that whatever the form 
of alcohol it should always be freely diluted, and should never 
be taken except at meal times. When patients have not been 
accustomed to the use of stimulants, there is no advantage in 
prescribing them so long as the general condition of the patient 
does not call for their administration. Sometimes, particularly 
in bedridden patients who have much cardiac weakness, stimu- 
lants are distinctly required, and, if administered with caution, 
the pulse is found to be more regular and to gain in force. 

With regard to the administration of drugs intended to 
influence the amount of albumin lost, numerous substances have 
at various times been recommended for their power of checking 
the drain of albumin from the system, but it is to be feared that 
in many cases they may have been recommended on theoretical 
grounds, and that in others the decrease of albumin noted 
during their administration has probably arisen totally indepen- 
dently of the drugs employed. During the comparatively 
early days of chronic nephritis, the amount of albumin lost will 
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frequently be found to undergo considerable improvement when 
patients are first kept in bed, and it is therefore all the more 
necessary to avoid drawing fallacious conclusions, which attribute 
the improvement to the drugs which have been given ut the 
same tii]]<'. Most of the remedies recommended an? fisiriiiLV-nts, 
and those which have found most favour have been classified 
as remote astringents. These drugs are supposed to iniluem 
the size of the blood vessels during their elimination, but it mm 
be remembered that before tbe drug can influence the blood 
vessels of the kidney so as to check the loss of albumin it must 
have been absorbed in fairly large quantity from the stomach. 

The following considerations indicate the limitations and the 
dangers of the administration of astringents. If given in large 
quantity, or if given repeatedly, they undoubtedly tend to disturb 
tlic digestive processes and to irritate the stomach; hence tbenri 
remedies may have to be discontinued, even though the amoi 
of albumin is diminishing during their administration. Of 
astringents, the one that has found most favour is acetate 
lead, and although this drug possesses considerable power 
Controlling haemorrhage in the lower part of the intestine, am 
also of arresting haemorrhage from the kidney, it can rarely 
administered for any length of time, owing to the frequency w 
which it causes symptoms of dyspepsia. It might perhaps 
reserved for cases with profuse lnumaturia, but it has previousl; 
been noted that the luematuria of chronic nephritis speedily 
improves under conditions of rest, warmth, aud diet, indepen- 
dently of the administration of any drug. It is only in quit© 
exceptional cases that I have ever felt justified in using 
remedy, which, even if it diminishes the amount of excretion 
albumin, may, on the other hand, largely interfere with the 
absorption of albumin. Of other drugs, the astringent salts 
.iin.l preparations of iron have frequently been employed: the 
latter are undoubtedly often beneficial in cases < 
nephritis, but their beneficial action seems to result from tin 
hx'uiatitiic effect, rather than from any direct, haemosl 
properties. Though during the administration of 
colour of the patient may frequently improve, (his improvenu 
may be unaccompanied by any diminution in the amount 
albuminuria. 
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On some occasions the internal administration of preparations 
of ergot have given apparently good results. Certainly in cases 
of profuse hematuria, when the bleeding persists in spite of 
hygienic measures and of other forms of medicinal treatment, 
the administration of ergot has been followed by improvement 
which appeared to be referable to the use of the drug. On the 
other hand, this remedy has not in my hands influenced the 
excretion of albumin when unaccompanied by hematuria. 

Tannic acid and gallic acid have also been recommended in 
cases of hematuria, but these remedies have rarely been suc- 
cessful ; and the same may be said of fuchsiu and benzoic acid, the 
results being almost purely negative. It cannot be too strongly 
insisted upon that any of these remedies may do considerable 
harm so far as the general condition of the patient is concerned, 
and it ia therefore essential not to concentrate attention too 
closely upon the albuminuria without carefully watching their 
influence upon digestion and the general well-being of the 
patient. 

Drojmj. — As ura?mic symptoms constitute the chief dangers 
Of cirrhotic affections of the kidney, so dropsy causes the greatest 
discomfort and attracts the greatest attention in cases of chronic 
nephritis; indeed, the influence of treatment on dropsy is often 
to a large extent the measure of the beneficial influence of our 
remedies. The mere accumulation of fluid in the lower 
extremities and in the abdominal cavity may cause little danger, 
although producing considerable discomfort, and in the early 
stages of chronic nephritis the extent of effusion may be greatly 
influenced both by hygienic treatment and by various drugs. 
It is only under exceptional conditions, and in advanced stages 
of the disease, that the dropsical effusion causes great anxiety. 

There are various ways of treating this form of renal dropsy. 
Sometimes the rest in bed and warmth, together with alterations 
of diet, are sufficient to favour reabsorption of dropsical efl'usion. 
More often, however, it is necessary to adopt more energetic 
measures, and to relieve the system by withdrawing fluid from 
the blood, so as to favour the reabsorption from the subcutaneous 
tissues. This object may be attained in several different ways. 
Thus, the action of the skin may be stimulated, the elimination 
of water from the intestine may be favoured, and the work of 
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the kidney may be increased ; and sometimeB it may be 

aary to relieve cases of extreme distension by operatioD. 

of these measures may be combined in particular cases. 

it is usual to employ diaphoretics and hydragogue pnrgativi 

simultaneously, and it is only when these fail to produc 

beneficial effects that recourse is had to the use of diuretics, i 

that surgical treatment is considered. Sometimes, however, 

if the case seems essentially chronic, and if the urine 

and albuminous without containing blood, the diuretic treatment 

is adopted at an earlier stage. 

With regard to diaphoresis, it is most commonly favoured I 
external agencies. It must be distinctly understood that i 
employing diaphoretics, whether externally or internally, i 
patieut mast be kept in. bed. The choice of the means by % 
diaphoretic action is favoured is largely a question of indiv 
experience. Some practitioners are in favour of the frequei 
use of hot baths, assisting the continuance of the action oft! 
skin by quickly drying the patient and then wrapping him i 
warm blankets. Sometimes vapour baths or hot-air baths ai 
preferred to the hot-water bath, and the subsequent per- 
spiration is favoured by wrapping the patient in very hot damp 
sheets. Occasionally, these measures appear to increase tie 
discomfort, and preference is expressed for the use of the simple 
hot pack, the patient being enveloped in wet sheets covered with 
three or four layers of warm blankets. The amount of fluid lost 
by the skin is sometimes considerable, and the symptoms fre- 
quently abate under one or other of these forms of treatment. 
It has already been indicated, however, that in some instances 
the skin acts very imperfectly in chronic nephritis, and when 
this is the case any of these measures may increase discomfort 
and produce a feeling of weakness, headache, and palpitation. 
These sensations may sometimes be obviated by the use of 
stimulants and by the application of cold compresses to the head ; 
but in spite of these measures the discomforts following the bath 
or the wet pack may forbid the continuance of their employ- 
ment, and it is always well that the symptoms accompanying 
the first use of these external diaphoretic measures should be 
carefully noted, and that the baths should not be prolonged if 
they fail to produce speedy relief. 
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Various arrangements have been devised for applying heated 
air to the surface of the body, and Turkish baths have sometimes 
been recommended. Undoubtedly the Turkish bath is wholly 
inapplicable to the majority of cases, since the patients are too 
ill to be moved backwards and forwards to the bath establish- 
ments. Of the devices adapted to home use, there are two dis- 
tinct varieties, either of which may be serviceable. The first is 
to be employed when the patients are sufficiently well to be able 
to sit np, and it consists merely of a metallic spirit lamp, pro- 
vided frith a wick which can be raised or lowered, placed under 
the centre of the chair upon which the patient sits, the patient 
himself being well enveloped with blankets reaching down to the 
ground. This description of lamp must be watched from time to- 
time, on account of the risk of the flame increasing in size ; and 
some contrivance should be at hand for extinguishing it at a 
moment's notice ir necessary. This form of hot-air bath cer- 
tainly has the advantage of simplicity, but it cannot be recom- 
mended for patients who are very much weakened by disease. 
The patients are obliged to sit up, and the posture, enveloped in 
blankets, ia far from being one of comfort. The better plan, 
perhaps, is to place the lamp on a wooden plank in the centre 
of the bed, and to raise the clothes at the foot of the bed 
by a surgical cradle like that employed in the treatment of 
fractures. Within the confined space the lamp will burn for a 
time, and will favour free perspiration of the extremities. 

More complicated arrangements have been suggested, in- 
tended to convey the heated air to the interior of the bed 
from a lamp or gas stove outside. Long pipes, simitar to 
those in use with bronchitis kettles, have been arranged under 
the bed-clothes, which are kept from contact with the body 
of the patient by an ordinary surgical cradle. Although it 
is claimed for this arrangement that there is no danger of 
setting tire to the bed-clothes, there may be some risk of 
blistering tie patient if the pipes are allowed to come into 
contact with his limbs, since sensation is considerably reduced 
by the dropsical distension, as well as by the apathy so fre- 
quently associated with the advanced stage of the disease. I 
must confess that I am in favour of using the wet pack rather 
than the vapour bath. I have not seen any special advantage 
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from the use of the latter where treatment by means of the 
former had failed. The hot-air or vapour bath is generally 
difficult to manage, ami if the skin is not ready to act with the 
wet pack the patient's discomforts may possibly be increased 
by the hot-air or vapour bath. I must repeat that in certain 
caBes it is distinctly unwise to persist in the endeavour to 
stimulate the action of the skin by means of baths, since they 
often cause great discomfort and headache if tbey fail 
produce diaphoresis. 

Of the medicinal diaphoretics which have been employee 
in such cases, few have given rise to so much hope and t 
so much disappointment as pilocarpine. When this drug v 
first introduced, it was hoped that by its subcutaneous injei 
tion it would be possible to produce diaphoretic action in 
most rebellious cases, and that by judicious use this drug might 
obviate all the trouble and inconvenience connected with the 
various forms of baths. It has fallen into such great disfavour 
at the present time that it may be doubted whether there is not 
a tendency to refrain from using it when perhaps it might be c 
some benefit. It must be remembered, however, that it do* 
undoubtedly cause symptoms of weakness, and sometimes 6' 
collapse; hence it requires to be employed with caution. Many 
patients complain bitterly of the sialogogue effects of the drug, 
and in obstetric practice general experience tends to show thi 
it is not safe to employ pilocarpine with unconscious s 
It has been used perhaps most largely in connection with the 
form of eclampsia associated with the puerperal state, and i 
balance of testimony indicates that in exceptional cases, wher 
patients are unconscious, it may not only produce profuse sialo- 
gogue action, but also may cause dangerous pulmonary uadem 
by stimulating the secretions of the bronchi. If used at a 
pilocarpine should, as a rule, be reserved for cases where othei 
measures have failed, and should certainly not be employee 
when there is much weakness of the heart or with t 
pulmonary complications. I have seen a few cases in whicl 
much benefit resulted from its use, but the benefit was limite 
to the relief of symptomB of ursemic dyspnoea, for whicl 
the drug had been employed. Many observers have spoket 
the value of stimulating the action of the skin by pilocarpine, 
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and I see no reason against its tentative employment ; bnt I 
should urge that the symptoms produced by the drag should be 
carefully watched, so as if necessary to check its administration 
[■■ --ii.li'. At, uiie time il was held thai pilocarpine 
could cure chronic kidney disease. Such exaggerated state- 
ments, however, cannot be trusted ; the benefits accruing from 
the use of this drug are limited to the relief of symptoms of 
dyspnoan, or of symptoms due to dropsy. If, however, the skin 
can be roused into activity by small doses of pilocarpine, the 
action may be further stimulated by the subsequent employment 
of the bath, and the drug may thus become the starting point of 
beneficial diaphoresis. 

Proben ' also very strongly opposes the routine treatment 
of the unnmia of Bright, 'b disease by injections of pilocarpine. 
Under the influence of this drug, there is an increased frequency 
of the cardiac beats, the pulsations often increasing forty to 
fifty a minute, with a decided lowering of the vascular pressure, 
demonstrated by diminished arterial tension ; and he thinks 
these effects are due to a relaxation of the arterioles, caused by 
viisoiimtur paralysis, and a direct depressing effect on the cardiac 
muscle, diminishing its energy. After the exhausting sweats 
of pilocarpine comes a stage of marked depression, sometimes 
associated with chilliness, front id headache, dizziness, drowsiness, 
and disturbance of vision, Severe collapse may ensue with 
nausea, vomiting, and diarrhoea, together with contracted pupils, 
slow, sighing respiration, and rapid, feeble pulse- 
Observers are much divided in opinion as to the value of this 
drug ; thus, although Wood and Osier praise pilocarpine, Barber, 
Henoch, and .Sawyer maintain that it is often dangerous in 
puerperal eclampsia and in the urcemia of chronic Bright'B 
disease. Proben thinks the depressing effects call for the 
greatest Cftotion, for though it may be beneficial in uremia 
when there is a simple hypertrophy of the heart, with a strong 
action, in other cases the paralysing effects, on the arterioles 
and the heart muscle favour stagnation, and thus retard rather 
than relieve the circulation. As this stagnation influences the 
pulmonary as well as the systemic circulation, it favours rapid 
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transudation, with hyperemia and molting oedema of the Inngs, 
a very frequent cause of death when pilocarpine acts unfavour- 
ably. Any dulness, therefore, at the posterior portion of the 
lungB, and fine crepitations, with accentuated pulmonic second 
sound, act as distinct contra-indications to the use of pilo- 
carpine. General emphysema of the lungs, with dilated right 
ventricle, forms another decided contra-indi cation, and pilocar- 
pine would also be hazardous in pleurisy with marked effusion, 
displacing and thus embarrassing the heart. Another interest- 
ing danger indicated by Proben is the risk of filling the 
bronchial tubes with saliva when pilocarpine has been used 
for a comatose patient, since during coma the refiexes are 
inhibited, and the abundant saliva formed is therefore neither 
swallowed nor expectorated. 

Before employing pilocarpine, it is absolutely necessary to 
ascertain by auscultation the condition of the cardiac muse 
Progressive valvular lesions, degeneration of the cardiac v 
including fatty degeneration, dilatation and the so-called s 
heart, all contra-indicate the use of this drug. 

Many patients with dropsy as the result of chronic nephriti 
derive considerable advantage from the employment of hydi 
gogue purgatives. These may be repeated daily, especial 
it is found that during their emplovment the dropsy diminish* 
and the pulse gains in strength. The selection of the reme< 
to act upon the intestine demands a certain amount of cautioi 
Simple laxatives are seldom of much use, and even 
hydragogue purgatives should not be pushed to the exta 
of weakening the patient's strength. Jalap is the drug whic 
gives the most satisfactory results, and it may be frequentl 
combined with small quantities of scammony. The compoum 
jalap powder of the Pharmacopoeia, which contains acid potas 
tartrate, may be given daily for weeks at a time, and i 
patients seem to bear the drug well in this form ; in fact, 
urgency of symptoms may sometimes be found to i 
whenever the administration of this drug has been c 
Simple salines, such as sodium sulphate, acid potassium 1 
and sodium potassium tartrate, are often beneficial, bot 
reducing dropsy and in relieving headache, .-ickness, and ( 
uremic symptoms. They are best administered in conce 
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trated solution, as recommended by Matthew Hay, who advised 
thnt six drachms or an ounce of magnesium sulphate should 
be given in an ounce of water before food, and directed 
abstention from fluids for some time afterwards. 

The weakness of the patient prohibits the employment of 
more drastic purgatives, even though these may act more rapidly 
and more copiously than the compound jalap powder ; in fact, 
it must be remembered that the object in view is to promote 
the continuous elimination of small quantities of water by the 
bowel rather than to produce a rapid succession of watery 
evacuations. Whatever purgative is used, the dose must be 
regulated according to the strength of the patient, and accord- 
ing to the effects that it is desired to produce. 

Many of the drugs that cause an increase in the amount 
of urine excreted (see p. 113) may be used to promote absorp- 
tion of dropsical effusions. For this purpose alkaline diuretic* 
are especially valuable, and foremost must be placed the 
carbonate and citrate of lithium ; the citrates and tartrates of 
potassium and sodium ore also frequently employed. As in acute 
nephritis, better results are obtained from their use when there 
is no hffiinatnria. Ringer and Obolensky l speak highly of 
balsam of copaiba as a diuretic to hasten the reduction of 
dropsy in chronic nephritis ; the former states, however, that 
it may occasionally fail, and that in some cases it may cause 
hematuria. 

Uramia, — Although urcemic symptoms do not usually occur 
in the early stages of chronic nephritis, they are by no means 
uncommon in the later stages, when the kidney is contracted ; 
and, indeed, it has been stated that they are more common in 
connection with the contracted kidney of chronic nephritis than 
with the cirrhotic kidney associated with more purely interstitial 



Numerous different methods have been advocated for the 
treatment of urajmic symptoms, and these are sometimes 
extremely contradictory. Of the various methods, perhaps 
those which receive the greatest amount of favour are the 
diuretic, the purgative, and the diaphoretic. On the other 
hand, some practitioners do not hesitate to say that they have 
1 British Medical Journal, August 8, 1691. 
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derived much satisfaction from the use of various naroatioa, 
and pilocarpine has received a certain amount of support in 
special cases. The explanation of such divergent plans of 
treatment may consist in the uncertainty of the precise 
etiology of urjpmia. Chronic uremic symptoms certainly are 
most prone to develop with long-continued diminution in the 
daily excretion of water ; hence the diuretic and diaphoretic 
forms of treatment naturally suggest themselves as means nf 
affording relief. For the same reason, purgatives are frequently 
resorted to ; and all three groups above mentioned seem to give 
the best results in wises of chronic u Hernia associated with much 
dropsy. Fiirbrmger maintains that the claims of (he different 
modes of treatment are to he explained by the fact that in many 
of its forms anemia iB cured spontaneously. Still, whatever 
the pathology of the symptoms of chronic ura?mia, there can be 
no doubt that they frequently improve when the daily excretion 
of urine is brought more nearly to the normal quantity, and 
there can also be no doubt that this change is most frequently 
induced by stimulating the skin or the intestine, and occasionally 
by direct stimulation of the kidney. In speaking of the treat- 
ment of uremia, it is necessary to remember that the symptoms 
are sometimes acute and severe, sometimes chronic and mort 
mild. 

The chronic type of unemia is that which is mostly met 
with in connection with chronic nephritis, and it is essentially 
the type which is best treated by diuretic and diaphoretic 
measures. When dealing with cases with considerable dropsical 
effusion, it has often been urged that there is danger of inducing 
symptoms of urfemia by means of the hot bath, and reference 
has previously been made to the possibility of uramiic dis- 
turbances resulting from the reabsorption of a copious dropsical 
effusion rich in excrementitious material. Still, when patients 
are complaining of severe headache, or when there is persistent 
vomiting or diarrhcea.it is always well to use the hot bath, carefully 
watching the effects upon the general symptoms. My own 
practice in such cases is to employ simultaneous! v hvdragogue 
purgatives and diaphoretic measures, and I do not remember 
having had occasion to regret this plan of treatment, although 
occasionally the hvdragogue purgatives have had to be dis- 
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continued, owing to the weakness of the patient. Although I 
have known case* in which uremic symptoms have occurred 
subsequent to the use of the hot bath, I am not at all certain 
that they have been induced by that measure. In combating 
unemic symptoms, it is always advisable to give considerable 
quantities of liquid — either milk or imperial drink, home-made 
lemonade, or weak tea. These, by increasing the volume of 
liquid in circulation, tend to stimulate the work of the kidney, 
and thus to assist the removal of excrementitious matter. When 
nraemic symptoms are developing, saline diuretics, such as 
potassium acetate, are sometimes used, but these have the dis- 
advantage of frequently favouring symptoms of dyspepsia. 

In the treatment of uriemic symptoms, as in the treatment 
of dropsy, pilocarpine has been recommended, and the remarks 
concerning its employment in rennl dropsy hold good for the 
principles for guidance in connection with nrasmia. Though 
its employment requires the utmost caution, yet in cases 
of ura?mic dyspnoea pilocarpine has in my hands occasionally 
given good results. In acute unemia, where convulsive 
seizures form the prominent feature, it is always well to attempt 
to relieve the symptoms by purgatives and by the use of the hot 
bath, and in exceptional cases to only nse pilocarpine. Some- 
times, when the patient is comatose, the only purgative that can 
be trusted to act quickly and efficiently is croton oil : the sraall- 
ness of dose enables it to be administered without voluntary 
effort on the part of the patient. Uremic convulsions have 
sometimes been treated with chloroform, and it has been asserted 
that this will at once arrest an attack. The same beneficial 
action has been claimed for nitrite of amyl administered by 
inhalation. For both of these remedies, however, time is 
necessary, and I have never been able to satisfy myself that 
they diminish the duration of ura»mic convulsions. 

There is much difference of opinion concerning the value of 
morphine in urtcmia. Some observers claim that uraamic con- 
vulsions are rendered less frequent and less severe by the ad- 
ministration of morphine, either by the mouth or subcutaneously. 
On the other hand, some do not hesitate to say that in their 
experience morphine has done more harm than good in the 
treatment of uraemia. Sir George Johnson has quoted n 
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instances ill which, in his belief, the use of morphine was 
followed by rapidly recurring and ultimately fatal convulsions; 
and when it is remembered that morphine diminishes the 
excretory work of the kidney, and alsu produces constipation, it 
must be readily understood that it may in certain instances give 
rise to serious symptoms, although its calming effect upon the 
nervous system may at first appear to be beneficial. Guided by 
Sir George Johnson's experience, I have always refrained 
the use of a drug which might purchase present comfort 
the cost of the life of the patient. Dr. Stephen Mackenzie 
published two cases in which nrasmic symptoms were treated 
with morphine, and he claims that they serve to show that 
morphine may be given with safety and benefit in cases of renal 
disease, in spite of the general opinion of the danger of ad- 
ministering opium and its salts when the kidneys are diseased. 
He does not recommend its indiscriminate use, claiming for it 
but a palliative and not a curative influence, and ' in the light 
the asserted susceptibility of patients witli disease of the kidnt 
to the toxic effects of opium, it will be given with eyes open 
its danger.' Dr. Ralfe treated a case of chronic ursemia wii 
morphine with similar good results, and the employment of tl 
remedy has also been advocated by Loomis. Under sum 
conditions, hydrate of chloral has sometimes been given, 
sionally in the form of an enema. If the state of the h< 
permits the use of the latter drug, it certainly serves to relii 
the sleeplessness from which these patients often sutler ; bot 
same effect can often be obtained with bromide of potassii 
or from the use of sulphonal, which causes less depression, 
one case I obtained much satisfaction from hyoscine hydi 
bromide as a sedative and hypnotic in ura?mic vigil. 

Ura?mic cases have sometimes been treated by venesection, 
but although occasionally applicable in the course of scarlatinal 
nephritis, it is less likely to give good resnlrswhen dealing wit 
uraemia from chronic nephritis, where the ana?mic conditii 
practically forbids the employment of any measure likely 
increase that symptom. 

It has lately been suggested that ura?mia might be treat 
by abstracting a certain quantity of blood from the 

1 Lancet, August 3 unci 10, 1889. 



*dby 
from 
it at 



CHRONIC NEPHRITIS 



177 



replacing the amount by the introduction of a hot sterile saline 
solution. It haa been estimated by Beverly Robinson that thus 
about ten times more urinary constituents are eliminated from 
the body than by diaphoresis. When the danger is imminent, the 
patient robust, with a high-tension pulse, the abstraction of five 
or six hundred, or even a thousand grams of blood has been said 
to be followed by the most surprising results. Syncope is 
avoided by the introduction of one or two litres of hot saline 
solution, which dilutes the toxic elements and produces the most 
prompt and rapid diuresis known. Proben l believes that 
venesection is but rarely indicated, and that the fluid to be 
supplied to the vessel may be taken up by the lymphatics from 
lii-..'li recti] ensmata, or sulwiitaneous injection, but when a 
prompt artion is required intravenous infusion will give the 
ln'st result. 

Strophanti us and digitalis are frequently used in cases of 
chronic ura?miu, the s[iecial indications for these drugs being 
found in the condition of the pulse and in the sounds of the 
heart. Digitalis is frequently of value for its stimulant action 
upon the kidney, in addition to its regulating power over the 
contractions of the heart. The influence of digitalis must always 
be carefully watched, and it is generally advisable to employ 
only moderate doses of the tincture or the infusion, and not to 
persist in the use of the drug if the pulse, after being regular, 
becomes rapid and feeble. If the employment of this drug is 
not followed by diuresis, it is rarely advisable to resort to large 
doses. With these precautions the use of digitalis seems to be 
free from objection, and I confess that Flirbringer's statement, 
that in his hands digitalis has several times produced alarming 
results, such as asthma, loss of strength, and somnolence, excites 
some curiosity as to the dose he employed. 

Reference has previously been made to the difficulty of 
treating vomiting and diarrhcea when they occur spontaneously 
in the course of chronic nephritis. Some benefit is sometimes 
obtained from alterations in diet, but more commonly these 
symptoms resist almost every form of treatment. In severe cases 
patients are sometimes able to take small quantities of strong 
beef-tea at frequent intervals ; but it may be necessary to treat 
' New Tork Medical Journal, Joly 18, 1396. 
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anemic vomiting by nutrient rectal enemata. When the vomited 
material is ammoniaca], various acids may be used, but as a 
rule vomiting must be treated rather as unemic than as the 
expression of disturlied gastric functions. The same principles 
underlie the treatment of the persistent diarrhoea, which so often 
con tributes to the fatal termination in chronic nephritis. When 
Ute diarrhoea is frequent, it is generally possible to afford relief 
by the injection of enemata containing opium, while astringents 
given DJ the mouth usually do little good, and may immnrillMH 
disturb tin' digestive system. 

Similar considerations govern the treatment of the unemic 
dyapncwi which is so common iu connection with chronic nephritis. 
When tin' uriemic dyspQCBft is obviously dependent upon the state 
of t In- circulation, or upon the presence of fluid 'in the pleural 
,-:i\ i( y . i ir even upon engorgement of lung, relief may be obtained 
from tin' use of the ordinary remedies and measures calculated 
to influence the work of the circulatory and the respiratory 
systems ; but, on the other hand, certain cases are met with from 
lime to lime in which the unemic dyspmea is undoubtedly of 
MtlUMtaa nature, and the dyspnoea must then be treated on the 
general prinoiplea underlying the treatment of ureemia, that is, 
«i' must resort I" diuretics mill diaphoretics rather Mian to 
expectorants and cardiac stimulants. Such cases sometimes 
improve with pilocarpine, sometimes with diuretic remedies, 
suoli as digitalis, squill, acid potassium tartrate, caffeine, or 
diurotin, Nitrites and nit ro-glyceriue seem only to give relief 
if the asthma is of cardiac origin. The dangers of cardiac 
failure frequently call for treatment in the later stages of this 
disease. Il must then be rememl>ered that the symptomatic 
iri'iilnifiit must take precedence, that is, the urgency of the 
NH ilrniiiiid- tin' employment of cardiac stimulants, re.gardless 
of the influence they may have upon the kidney. 

In tli.' foregoiug remarks attention has been concentrated 
mainly upon severe cases, winch require to be kept in lied ; but 
in MM "f chronic nephritis which are not so severe, or in 
which lb.' danger is not so immediate, much may be done to 
retard the progress of the disease by sheltering the patient from 
ill, ill, incident to the English climate. If the means of the 
patient permit., he should be instructed to winter iu some warm 
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climate, either in the South of Europe, in Egypt, or in Algiers, 
or, if it is impossible for him to go so far, he may repair to the 
South of England, to Torquay. Bournemouth, or Ventnor. 
Benefit sometimes results torn A. use of one or other of the 
mineral waters. The alkaline springs and chalybeate waters are 
those which are most preferred, and there can be no doubt that 
this benefit is to a large extent due to the stimulation of the 
kidney and to the removal of nitrogenous waste. Lastly, while 
there can be no doubt that it is generally inadvisable to cut off 
all occupation from patients who are able to continue to do light 
work, it is equally undesirable to permit of any occupation 
which involves constant mental excitement or physical strain. 
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CHAPTER Vni 

CIRRHOSIS OF THE KIDNEY 

This form of nephritis has been described tinder various namea, 
viz. chronic interstitial nephritis, red granular kidney, granular 
atrophy, granular degeneration, gouty kidney, chronic gouty 
nephritis, chronic Bright's disease, and renal cirrhosis. 

The leading characteristics of this type may be briefly 
summarised. The course is essentially slow and chronic f 
its commencement. It mainly occurs towards the later part > 
middle life and during advanced age. As with the contra 
kidney of chronic nephritis previously described, the 
mainly affected is the renal cortex, which is greatly diminish* 
in thickness, while the surface of the kidney becomes uneven a 
granular. During a large part of the course of the disease t 
urine is copious and of low specific gravity; the amount of albni 
passed is very small — indeed, in many cases there may be no 
albumin for days or weeks at a time. Dropsy is mostly absenl 
with this form of kidney disease, unless it is complicated by acol 
or chronic nephritis ; but, on the other hand, the changes in tht 
heart and in the arteries are far more developed than in othei 
renal affections. The ending of cases of chronic interstiti 
nephritis may be produced by uraemia, by cerebral haimorrhaj 
or by cardiac failure. 

Etiology. — In a disease which is so chronic in its natui 
the etiology necessarily becomes somewhat uncertain, 
recognising the general value of many of the etiological f 
here enumerated, it is often impossible, in any particular i 
to ascribe the origin conclusively to any single exciting cans 
In Bpite of this, however, there seems to be good ground f 
believing that the supervention of cirrhosis of the kidney nu 
be influenced by the age and sex of the individual, as well i 
by heredity. 
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Age. — It is very rare to find this form of kidney disease 
amongst children, or even amongst young adults ; as a rule, 
when death occurs in early life, if small kidneys are found the 
disease is in all probability consecutive to acute nephritis, 
and is therefore the result of the contraction of the kidney 
which has been previously much enlarged. The case is therefore 
to be regarded as a late stage of chronic nephritis, rather than 
as renal cirrhosis. Towards middle life, however, the tendency 
to cirrhosis is greatly increased. Below the age of thirty it is 
extremely rare to find typical examples of cirrhotic kidney, the 
majority of cases occurring between the ages of forty and sixty, 
while from thirty to forty the proportion is about equal to that 
which occurs between sixty and seventy. In spite of these 
general conclusions with regard to the age at which patients are 
affected by cirrhosis of the kidney, it must be remembered 
that this form of kidney trouble is the one which is most likely 
to escape observation ; and if. is therefore one from which 
patients may have suffered for many years previous to the 
actual recognition of the disease. Most of the cases of albumi- 
nuria met with in insurance work fall into two classes, both 
marked by the presence of traces of albumin, and by the slight 
character or the total absence of other symptoms. The age of 
the proposer is of importance in differentiating these two classes. 
While numerous cases of slight albuminuria during early life 
are to be regarded as functional or intermittent, the slight 
trace of albumin which is found in later middle age is generally 
the result of contracted kidney, and there can be no doubt that 
in very numerous instances the medical examination at the time 
of insurance has been the first occasion when the deviation from 
the normal condition has been noted. 

Sex. — With regard to the liability of the sexes to this form 
of disease, it occurs far more frequently among males than 
females. According to Fagge. the proportion is almost exactly 
in the ratio of two to one. Other observers have placet! the 
proportion more highly. Thus, Purdy considers that cirrhosis 
of the kidney occurs from three to four times more frequently in 
the male than in the female. This is undoubtedly the result of 
the greater exposure of the male sex to the conditions likely to 
give rise to this disease. 
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llerediLy,— Although the hereditary character of renal 
cirrhosis has attracted the attention of numerous observers, the 
hereditary tendency is not bo marked as in the case of phthisis 
or cancer ; indeed, when regarded from the point of view 
of an insurance office, the risk to the offspring of those who 
have died of Bright'B disease is practically ignored. This 
curious circumstance probably finds its explanation in the fact 
that the disease, if it develops, develops late in life, and the 
increased risk is therefore likely to be met by tabular rates. 
On the other hand, it is frequently interesting to note the 
association of cirrhosis or other forms of kidney trouble in 
various members of a family, and although it is customary to 
regard this association as pointing to the hereditary character 
of cirrhosis of the kidney, it may be questioned whether it does 
not point rather to the hereditary character of the conditions 
likely to produce this disease. This contention is largely 
supported by the frequent association of cirrhosis of the kidney 
with gouty tendencies. I have seen numerous instances in 
which the history has shown that the parents have died of gout 
or of Bright's disease, and that two or more of the descendants 
have suffered from albuminuria. In one case, where the father 
died of Bright's disease, one son for many years suffered from 
albuminuria, and ultimately from renal calculus; another eon 
has had intermittent albuminuria, and from time to time passes 
large quantities of uric acid crystals, while the pulse and the 
sounds of the he-art indicate the cardio- vascular changes so 
frequently associated with this disease. Dr. A. V. Meigs 1 
states that he has met with five cases of Bright's disease in one 
family — the father, son, and three daughters ; one of the 
daughters (the sole survivor) had had the disease for nearly 
nine years when the account was written. In spite of such 
cases, however, I must repeat the warning against laying undue 
stress upon the hereditary character of cirrhosis of the kidney. 
Cases similar to the above are the excep ti on rather than the 
ml.', and although doubtless the predisposition to Bright's 
dlMMM of this type is somewhat greater when the parents have 
Buffered from the affection, yet a large number of the offspring 
escape without showing any renal change. 

1 lYau. Col. of i-hi/i., WU. 1883. 
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Gout. — The intimate connection of renal cirrhosis with gont 
has long been a matter of common observation, and, indeed, the 
connection is responsible for many of the terms which have 
been employed to describe this affection of the kidney. The 
term ' gouty kidney ' is, however, inappropriate, inasmuch as 
the disease arises under numerous conditions independently of 
gout. It is generally held that gout predisposes to the develop- 
ment of renal cirrhosis, and on more than one occasion I have 
had the opportunity of watching the gradual development of 
albuminuria in the presence of repeated attacks of gout. It has 
been held, however, that in many cases gout is the consequence 
rather than the cause of the renal affection, and that it results 
from the failure of the kidney to perform its normal eliminative 
function. It is far more probable that renal cirrhosis follows 
from the constant irritation due to the deposition of uric acid in 
the solid form within the substance of the kidney. One of ray 
patients certainly has had uric acid crystals in his water for the 
past fourteen years, and during the earlier part of this time he 
exhibited no symptom of cirrhosis of the kidney. In recent 
years, however, the tension of the pulse has gradually increased, 
the sounds at the base of the heart have becomi- ucet'iituated, and 
small traces of albumin are frequently to be found. Similar cases 
liave been described by Dickinson and others ; hence, although 
allowing that gout may occasionally be consecutive to cirrhosis 
of the kidney, I would hold that it is far more frequently to be 
regarded as the cause. It is mainly in recognition of this 
association of the conditions that insurance oflices are in the 
habit of charging an extra premium in cases of repeated gout. 

D^Bpspno. — Like the preceding condition, dyspepsia has 
been regarded both as the cause and as the result of renal 
cirrhosis. The late Sir George Johnson maintained that renal 
degeneration is brought about by the long-continued elimination 
by the kidneys of the products of faulty digestion. While 
admitting that disorders of digestion may frequently be re- 
sponsible for transient forms of albuminuria, there is some 
doubt whether chronic renal affection is to be started in this 
way, or whether when prolonged dyspepsia is found to be 
accompanied by permanent slight albuminuria, dyspepsia is not 
to be looked upon as a symptom of the disease rather than as 
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an etiological factor. I have elsewhere 1 given reasons for 
ing the dyspepsia as a symptom of the disease, and indicated 
the frequency with which chronic dyspepsia occurring in middle 
life forms the first indication of renal cirrhosis ; and 1 have 
shown in the paper referred to that this contention is supported 
hy the results of treatment, that these forms of dyspepsia im- 
prove with remedies calculated to relieve unoniia rather tl 
with those mainly directed to the relief of the dysjiepti 
symptoms. 

Ha/nfo. — There is very little douht that this disease frequent!; 
arises in patients who have been somewhat reckless in theii 
mode of living, both eating and drinking to excess. Of tl 
two forms of excess, large quantities of nitrogenous 
probably play the more important part, since they lead to 
undue amount of work being thrown upon the kidney 
the same time these patients take a relatively small proportion 
ot liquid, the urine becomes concentrated, and therefore more 
irritating, and the tendency to the deposition of uric acid and of 
oxalates is enormously increased. Although it is impossible 
to prove that prolonged irritation by these crystals ultimately 
leads to renal cirrhosis, most observers who have watchi 
patients carefully for any length of time agree that such init/ilii 
is likely to eventually lead to destruction of renal tissue, 
have above referred to a patient in whom this sequence 
events was followed. The patient in question. Iiesides having 
marked hereditary tendency to Blight's disease and to goal 
was a large eater, living a comparatively inactive life. 

jVeimwes. — A condition which is frequently regarded 
influencing the occurrence of cirrhosis of the kidney is that due 
to emotional causes. The depression resulting from prolonged 
anxiety, or worry, or grief, seems to have some direct influence 
in promoting the occurrence of this disease, although it 
extremely difficult to explain the way in which nervous influences 
should lead to disease of the kidney. It is possible that the 
nervous influence may act through deranging the digestive 
M'~lciii, or possibly through the frequency with which it leads to 
intemperate habils ; but there seems to be very little doubt, 
whatever the explanation may be, that cases of cirrhosis of the 
1 Lauctt, Augnst 8. 1S9H. 
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kidney frequently occur as sequels of prolonged anxiety. Some- 
times, perhaps, the occurrence of mental depression may merely 
favour the rapid development of pre-existing disease ; sometimes 
it may contribute to distinct gouty attacks ; but whether nervous 
depression by itself has sufficient influence in disturbing the 
work of the kidney as to produce cirrhosis remains somewhat 
doubtful. In spite of the large number of cases where mental 
anxiety appears to be distinctly associated with this disease, there 
may be no true etiological connection, inasmuch as cirrhosis, 
being a disease of middle age, usually occurs at a time when 
people are prone to the mental disturbances arising from financial 
difficulties or other causes of anxiety. 

Lead Poisoning. — Similar uncertainty surrounds the supposed 
connection between lead poisoning anil the occurrence of cirrhosis 
of the kidney. There is no doubt about the frequent association 
of lead poisoning and gout, and many observers have attempted 
to explain the influence of lead poisoning as contributing to the 
occurrence of gout, which in turn leads on to chronic nephritis. 
Fiirbringer thinks that the supervention of gout is not a 
necessity, since a large number of patients with contracted 
kidney are not gouty ; but, on the other hand, the connection 
with lead poisoning appears to have been fairly established by 
the statistics compiled by Dr. Dickinson, which show that nearly 
two-thirds of the workers in lead suffer eventually from granular 
kidney. Jacob has given particulars of nine patients suffering 
from genuine contracted kidney, eight of whom were lead 
miners. "Various hypotheses have been put forward for the 
explanation of the influence of lead upon the kidney. One 
theory is that lead Baits exert a poisonous influence upon the 
vascular system by causing contraction of the vessels; another, 
that the influence is exerted through the deposition of lead in 
granular form ; while many hold, as above indicated, that lead 
poisoning induces kidney disease by favouring recurrent attacks 
of gout, I have seen many cases or contracted kidney amongst 
painters and others whose occupation favours lead poisoning, 
and my general impression is that, in the majority, gonty symp- 
toms have been present in addition to the symptoms of con- 
tracted kidney. 

Climatic conditions. — Cirrhosis of the kidney appears to be 
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more Frequent in temperate climates ; hence it has Frequently 
been held that it is favoured by damp and by rapid altera- 
tions of temperature. It appears sometimes to follow exposure 
to malarial influences, and, indeed, a type of malarial albu- 
minuria or malarial nephritis has been described. Although, 
possibly, some few cases arise in this way, a large number of 
those affected by malaria escape subsequent affection of 1 
kidney. Hence the assumed connection between malaria : 
kidney disease is scarcely to be regarded proven, since it woulc 
be obviously incorrect to ascribe to malarial influences those 
cases in which other possible etiological factors cannot 
traced. 

Chronic irritation of the bladder or of the urethra by 
stricture, or of the pelvis of the kidney by means of a renal 
calculus, may occasionally induce cirrhosis of the kidney, but 
far more commonly these causes lead to a separate condition, 
which will be described later under the heading of ' Consecutive 
Nephritis.' 

Morbid anatomy. — The most striking change of the morbid 
anatomy of cirrhosis of the kidney in advanced form consists in 
the sine of the kidneys. These are usually veiy much dimi- 
nished in size, but the diminution rarely affects both kidneys 
to the same extent. Owing to this contraction, the combined 
weight of the two kidneys may be even less than the weight 
of a single normal kidney. Corresponding with the diminu- 
tion in size, an increase in the amount of fat enveloping the 
kidney is usually to be noticed. In the early stages of the 
disease, however, there may be very little alteration in 
size or colour of the kidneys, and the most prominent, cha- 
racteristic may be the increase in the thickness of the capsule 
and the greater difficulty of its detachment from the surfae 
of the kidney. Even when this last condition is met witl 
the cortex may be very much diminished as seen on sectior 
especially on microscopic examination. Generally, the surfaced 
the kidney is roughened and granular, and of a deep reddi 
brown colour ; the capsule can only be detached frith difficulty, 
anil portions of the kidney may perhaps tear away with 1 
capsule as it is stripped off'. Sometimes tie roughened granu! 
surface is covered with little yellow spots, and frequently s 
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Sati.m of Fibrous Area in Cirrhosis of the Kidney. This 
specimen shows, under a low power, an area in which 
new formations of fibrous tissue pass downwards from the 
thickened capsule of the kidney. In this new tissue altered 
glomeruli, vessels and tubules may he- seen, while bands of 
new lissue extend into the surrounding more healthy parts. 
(See pp. 187 and t88.) 
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cysts may be found dotted about near the surface of the kidney. 
Though the cysts are, as a rule, extremely minute, they vary 
very much in size, and may even be from a quarter to half an 
inch in diameter. Occasionally, small white nodules may be 
found similarly dotted about near the surface. Notwithstanding 
the presence of these cysts, the kidney as a whole is firm and 
resistant, being at times rather difficult to cut, owing to the in- 
creased amount of fibrous tissue contained in the organ. Fre- 
qnently, the degree of contraction of the kidney is somewhat 
masked by the dilatation of the pelvis, which is filled or even 
distended with an excessive amount of adipose tissue. On section, 
it i8 at once seen that the diminution in the size of the kidney 
is mainly due to the diminution in the thickness of the cor- 
tex, the proportion of cortex to medulla bearing the relation 
of from a fifth to a sixth instead of from a third to a fourth, 
as in the healthy kidney. The cysts and white nodules above 
mentioned are more evident in the cut surface, and, in addi- 
tion, cicatricial tissue may often be observed spreading 
inwardB from the cortex towards the medulla. These cysts 
are commonly regarded as resulting from occlusion of the 
renal tubules near the glomeruli, with consequent distension of 
Bowman's capsule. The Malpighian bodies are sometimes 
reduced in size, as well as in number, and microscopically they 
are always found to be irregular in size, and situated nearer 
to the trunk of the artery than usual. Another peculiarity 
connected with the Malpighian bodies is that they are fre- 
quently found immediately below the capsule of the kidney, 
instead of being separated from it by a short interval. The 
pyramidal portions of the kidney are generally of a dark 
colour, and white lines sometimes occupy the position of the 
straight tubes of the medulla, and indicate the presence of 
crystalline deposits of urates. Microscopic examination brings 
out the changes of the kidney in a more marked manner, 
since the triangular wedges of fibrous tissue, apparently 
devoid of true gland structure, are rendered more evident iu 
stained specimens. The development of fibrous tissue is ex- 
tremely irregular: portions of gland structure, apparently in 
a healthy condition, may intervene ; sometimes in the triangu- 
lur patches numerous nuclei are seen ; at other times the 
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nuclei are more rare, and the tissue appears more distinct ly 
libiillated and organised. Compressed and atrophic tuhuli 
uriniferi are occasionally found scattered amongst the new 
tissue, and if these contain epithelium the cells are usually 
in a state of fatty degeneration. The connective tissne round the 
convoluted tubes is very often increased in amount. ;ind the 
capsules are greatly thickened by proliferation, which tends to 
encroach upon the space normally occupied by the glomerular 
tuft., and may ultimately lead to obliteration of the glomeru- 
lus. These atrophic changes in connection with the Mal- 
pighian tufts are often regarded as the earliest features of 
cirrhosis of the kidney, while the atrophy of the tnbules and 
the development of the interstitial changes are regarded as 
secondary results. 

The tubes appear, in some cases, to be denuded of their epi- 
thelium; in others, to be somewhat distended. Occasionally in 
the atrophic tissue they may be plugged with colloid material, 
and distinct casts of considerable diameter may be found ob- 
structing their lumen. The white nodoles mentioned above are 
Been on microscopic examination to consist of small acoumnla- 
tions of epithelial cells. In the straight tubes of the pyramids 
the epithelium, as a rule, is normal, but crystals of urate of 
sodium may be found occasionally within the lumen. 

The blood vessels of the kidney are often markedly altered ; 
considerable discussion bus arisen as to whether these changes 
affecting the smallest arteries are secondary to the alterations in 
the kidney above described, or whether they are primary clnmgi 
uliieli precede the alterations in the gland structure. 

The small arteries may be affected in various ways, I 
the main change is an increase in the thickness of the i 
of the vessel, together with diminution in its calibre. 
increase of thickness may be due to an overgrowth of 
intima, occurring without material proliferation of nuclei, i 
may almost entirely occlude the blood vessel. This form c 
affection corresponds closely with the endarteritis obllte 
described by Cornil and Ranvier, 

Another affection of the small arteries consists in the hyal 
fibroid degeneration, which was originally described by the li 
Sir Willinni Gall and the late Dr. Sutton as arterio capi 
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04fiy« 5w<i0fi of a Small Artery in Cirrhosis of the Kidney, 
This specimen shows hypertrophy of the muscular coat, 
and an increase in the thickness of the intima. In the 
surrounding parts an increase of nucleated tissue has led 
to partial obliteration of several tubules. 
\Set pp. 1 88 and 189.) 
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fibrosis. In this condition there is some increase in the amount 
of tissue outside the muscular tissue, and this change was, 
by Gull and Sutton, believed to be the form of alteration of the 
Bmall arteries most characteristic of contracted kidney; in fact, 
they described the condition of hyper tro phy of small arteries as 
being essentially due to this form of degeneration. The late 
Sir George ■Johnson considered that the appearances described 
by these authors were due to changes produced by the fluid in 
which the specimens bad been mounted, and he certainly 
succeeded in demonstrating specimens closely corresponding 
with those described, in which the hyaline fibroid appearance 
waa undoubtedly due to the action of the glycerine in which 
tin 1 vi'sst'ls hud Uvn mounted. Hyaline fibroid changes, how- 
ever, may frequently be observed in specimens that have not 
heen treated with tin's preservative, and from examination of 
numerous specimens I believe that the condition described by 
Gull and .Sutton may frequently co-exist with the true hyper- 
trophy of muscular tissue described by Sir George Johnson. 
This muscular hypertrophy undoubtedly occurs at a very early 
stage of renal cirrhosis, and according to Dr. Dickinson it is 
to be ascribed to some assumed change in the structure of the 
capillaries rather than as a consequence of cardiac hypertrophy, 
as originally believed by Sir George -Johnson. It is certain that 
increase in the thickness of the walls of the left ventricle is 
invariably associated with renal contraction. Sometimes this 
hypertrophy occurs in connection with some dilatation of the 
cavity, but in the early stages it is far more frequent for the 
amount of dilatation to be comparatively small, although the 
hypertrophy may be sufficiently advanced to cause alteration in 
the position of the apex beat of the heart. As the disease 
advances, and especially towards the termination, dilatation of 
the heart becomes more frequent ; hence to a certain extent the 
position of the apex beat and the area of cardiac dulness may 
be taken as indications of the stage of the disease. 

Symptoms. — The most valuable symptoms, from the diagnostic 
point of view, connected with renal cirrhosis may be briefly 
summarised. There is generally an increase in the amount of 
urine passed, and as a rule very little tendency to dropsical 
effusions. The amount of albumin is extremely variable ; some- 
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times it may be absent for days together, but as compared with 
chronic nephritis the amount of albumin is always small. 
Corresponding with this small quantity of albumin, as a rule 
casta are relatively difficult to find. Dyspeptic and nervous 
symptoms are also early indications of cirrhosis of the kidney. 
As distinguished from chronic diffused nephritis, the leading 
symptoms of advanced cases are those indicative of anemia. 

Having tons indicated the leading characteristics, it will be 
convenient perhaps to consider the symptoms in greater detail 
under three classes, according to whether the disease is: (1) in 
stage, or (2) fully matured, or (3) the last stage, pending 
towards the fatal termination. The onset of the disease is so 
insidious that the symptoms during the early stages may/ 
frequently be misunderstood, even if they do not entirely escape 
observation. In a large majority of cases the disease has reached 
an advanced stage before the slightest suspicion of the graviiy 
of the malady is ai-oused. ^Patients may suffer from headache, 
a fc ort u — of breath, or dyspepsia for many years before attaching 
any importance to these symptoms. Even chronic interference 
with the work of the lung may occasionally be endured for many 
years under the impression that it has no serious import, or that 
it is merely indicative of a tendency to chronic bronchitis In 
exceptional cases, the disease may remain unrecognised until an 
attack of ura;mic convulsions supervenes, and several cases have 
been recorded in which the true nature of the disease was wholly 
unsuspected until post-mortem examination revealed the con- 
tracted kidneys. The indication that is most likely to direct 
tlie attention of the practitioner to the gravity of the case is the 
increase in the quantity of urine passed ; but unless patients 
note this fact, or lay stress upon the frequency with which they 
are disturbed at night, there is every probability that the early 
stages of the disease will escape observation. Valuable indica- 
tions may often be derived from consideration of the past history 
of the patient, more particularly with regard to habits, and the 
family history may throw some light upon the nature of the case. 
In insurance work there are often opportunities of noting the fre- 
quency with which gouty family history is associated with small 
traces of albumin, indicative of cirrhosis of the kidney. Some- 
times the family history may point more distinctly to the proba- 



PLATE IX. 




Stdion of Tubes in Cirrhosis of the Kidney. In this specimen 
the tubes are filled with colloid material, which appears to 
have compressed the epithelial cells. In some parts this 
colloid matter has apparently undergone degenerative change 
around large granular nuclei. The intertubular spaces con- 
tain much nucleated tissue. 

(Ssa p. :88.) 
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bility of renal cirrhosis, since this form of kidney affection is some- 
what more likely to occnr in those with hereditary tendencies. 
Whenever any suspicion of cirrhosis of the kidney is aroused, the 
early symptoms are generally found to be those connected with 
the digestive system and with the nervous system. Even in the 
early stages of the disease the appetite is frequently diminished, 
and the patient complains of symptoms of impaired digestion, 
such as pain occurring after food, which may be associated 
with flatulent distension. These early dyspeptic symptoms are 
rarely severe; the vomiting and diarrhoea which are so often 
associated with cirrhosis of the kidney belong to a later stage 
of the disease. Stress must therefore be laid upon the im- 
portance of testing the urine carefully, and prosecuting further 
enquiries whenever patients of advanced middle age sutler from 
troublesome dyspeptic symptoms, more particularly if the general 
circumstances of the patient afford the slightest indications of a 
tendency to this disease. 

ptoms connected with the nervous system may also 
attract attention at an early stage. Headache and neuralgic 
pains are extremely common, and the neuralgia is so little 
differentiated from the ordinary rheumatic type, that it affords 
but little indication of the nature of the disease unless careful 
enquiries are made. Most commonly the neuralgic pains affect 
the occipital region, though neuralgia of other parts, as the 
vertex or the frontal region, may sometimes be met with. It 
is characteristic of this form of neuralgia that the pain, although 
not very severe, is more persistent than in the commoner forms 
of neuralgia. In a later stage of the disease sleep may be 
interfered with by these neuralgic pains, but as a rule the pain 
is generally most intense in the early part of the day, and tends 
to diminish towards night. Neuralgic pains of the nature of 
sciatica may supervene, but by far the most common type is 
that which imitates simple trigeminal neuralgia. 

Another nervons symptom which may call attention to the 

) in the early stages is a form of giddiness, which may occur 

,ite suddenly, although it is generally of short duration. The 

irtigo may be only momentary, and if the patient is standing 

or walking at the time of its occurrence, it may not cause more 

a very transient feeling of giddiness, with slight staggering 
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gait. Occasionally, the vertigo is more severe, anil may 
cause the patient to fall to the ground ; but this giddiness must 
be carefully differentiated from the uremic loss of nrmfHliona 
ness of the later stages of the disease. The vertigo of the early 
stage of cirrhosis of the kidney is not connected with any 
disturbance of auditory sensations, although it may occasionally 
be superadded to the unilateral headache from which tlit 
patients so often suffer. When these attacks have 
occurred, they are liable to return at fairly frequent intervals. 

When any of the above symptoms have led to fui 
enquiries, it is common to find that patients will admit havii 
to get up at night, once or more, to micturate, and they 
probably realise that they are more frequently disturbed e> 
during the day. It is by no means uncommon for this inei 
frequency of micturition to lead patients to seek advice u in 
the idea that they are suffering from diabetes. The 
amount of urine that is passed is generally considerably 
creased, though with the earliest Stage of the dii 
i|ii:iiitity may be very little more than normal. In exti 
cases, however, twice or even three times the normal quanl 
may be passed in the twenty-four hours. 1 The urine is light 
colour, transparent, and generally, even on standing, gives 
a very scanty, light, cloudy deposit. The specific gravity 
distinctly lower than normal, ranging from 1005 to 
or 1012 ; it. will vary according to the stage of disease, and 
according to the amount of water passed. It is curious to 
however, that when the amount of water is suddenly redm 
inconsequence of profuse perspiration, vomiting, or diarrhi 
the specific gravity does not vary materially; it never read 
the high specitic gravity which in healthy conditions would 
likely to be produced by the same causes. 

Throughout the history of a case of cirrhosis of the kit 
the amount of albumin is small, and in the early stages it 
be entirely absent for several days at a time. The albumini 
may possibly follow a cyclical course, being found after viol 
exercise or lifter meals, while it is absent in specimens that 
passed in the early morning. Occasionally the midday speci 

1 Aold on ' Polyuri*.' 
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may be free from albumin, while the morning specimen 
contains a trace. In cirrhosis of the kidney, however, the 
amonnt of albumin is often so small that the test by boiling is 
scarcely to be relied upon. I had for many years a patient 
under observation in whom for long periods the faintest trace of 
albumin could not be found, although the nature of the pulse 
and of the heart sounds were quite unmistakable. This patient 
eventually developed pericarditis, and died from undoubted 
cirrhosis of the kidney. In a similar case quoted by Ftlrbringer, 
the uriue was entirely normal until within the last week of the 
patient's life, althoogl) post-mortem examination showed that the 
kidneys were in an advanced stage of cirrhotic contraction. In 
other cases quoted by the same author, transitory albuminuria 
occurred at the same time as violent paroxysms of headache, 
and both conditions were referred to contracted kidney. 
M. Dieulafoy ' describes four cases, which exhibited, for many 
weeks or even months, some of the most marked symptoms of 
Bright's disease, such as vomiting, oppression, headache, (edema 
of the ankles, the ' bruit de galop,' itching, digiti mortui, ocular 
and auditory derangements, and a sensation of extreme coldness, 
limited to the extremities, especially the lower limbs, or to the 
knees. In not one of these cases was a trace of albumin found 
in the urine except during the last days of life. 

In the scanty cloudy deposit previously mentioned, octahedral 
crystals of oxalates may frequently be met with, and in the early 
stages of the disease they may be associated with uric acid crystals. 
The amount of urea passed in these cases is often subject to di- 
minution, but. in exceptional cases relatively large quantities of 
urea may be eliminated, and to some extent the specific gravity of 
the nrine is dependent upon the alteration of the daily excretion 
of urea. Renal casts are not nearly so numerous as in cases of 
chronic diffused nephritis; when present they are mostly small 
and hyaline, but larger casts may sometimes be found, occasion- 
ally containing granular dil-ris, or even atrophied renal epithelial , 
cells. In this form of kidney disease, acute inflammatory 
exacerbations may completely alter the character of the urine 
and the nature of the deposit, although this complication is 
less frequent than with chronic diffused nephritis. White and 
• Le Progres Mt'dical, No. 26, 1886. 
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red blood corpuscles are often to be found in the deposit, 
occasionally numerous leucocytes indicate tbe existence of cats 
of the urinary passages. 

Changes in the circulatory system occur early, and afford 
valuable indications in connection with cirrhosis of the kidney, 
and wherever any suspicion as to the nature of the case has 
been aroused, careful attention should be paid to any alterations 
in the cardio-vascular system. 

The pulse of cirrhosis of the kidney is fairly resistant and 
difficult to compreBS, the degree of tension being frequently easy 
to estimate by the amount of pressure required to arrest pulsa- 
tions. The sphygmographic tracings obtained from cases of 
cirrhosis of the kidney are extremely characteristic, although 
high tension may be met with in connection with i 
conditions, as with both forms of diabetes, and occasion: 
with hysteria, or with atheroma of tbe wall of the arteries. 

A change which is observed with equal readiness is I 
alteration in the position of the apex beat of the heart. 
hypertrophy of the left ventricle follows increased tension of th« 
pulse, and the apex beat gradually travels outwards and dow 
wards, even in the early stages of the disease. In addition 1 
this alteration of the apex beat, accentuation of the ( 
sounds will be noted. The second sound heard over the aort 
valves is especially affected, and reduplication may frequent! 
be heard at this spot or a little below. The position of I 
apex beat and the area of cardiac dulness become more atfec 
as the disease reaches the mature stage, and some dilatation i 
the right ventricle may cause further increase in the area i 
cardiac dulness. Even in the early stages of the diseaf 
epistaxis may be a marked symptom, having been observ 
two or even three years before delinite symptoms 01 cirrho* 
could be detected. So far as my experience goea, howevei 
e]ii.-i, r ixis is more commonly met with in the later stages of t 



When the renal alterations are more fully established, mai 
of the symptoms above enumerated will be more pronounct 
and others may be superadded. Thus the dyspeptic sympto 
are more likely to be associated with nausea and vomiting, a 
the vomiting may be more frequent in the early morning. 
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form of vomiting is extremely intractable ; it frequently 
cannot be traced to any error of diet, and, as in cases of cerebral 
vomiting, no relief follows from the evacuation of the stomach. 
Occasionally diarrhoea ensues, and, like the vomiting, it appears 
to occur spontaneously and to arise without any error of diet- 
Both these symptoms may not only arise spontaneously, but, 
after having caused considerable weakness anil interference with 
the nutrition of the patient, they may also cease spontaneously. 
In a late stage of the disease, however, they may contribute 
largely to a rapid termination, and there can be little doubt that 
they are the expression oF a form of ursemic intoxication. As 
the disease progresses, the amount of urine increases, while the 
specific gravity becomes more persistently low. The pale 
yellow or almost slightly greenish colour of the urine i3 ex- 
tremely characteristic of marked advance of the disease, and it 
is associated with further diminution in the elimination of urea 
and phosphates. Sometimes, especially before the onset of 
anemic convulsions, the amount of urine passed may be con- 
siderably reduced ; hence it is always important when dealing 
with cases of cirrhosis of the kidney to watch any alteration in 
the daily excretion of urine. Diminution in quantity, and the 
supervention of headache, must always give rise to anxiety. 
In other respects, the urine is not materially changed as the 
disease advances; the amount of albumin that is passed is still 
small, and the casts are few in number, though granular casts 
may be more frequently met with than in the earlier stages of 
this disease. 

Respiratory system. — In the course of advanced cases of renal 
cirrhosis, difficulty of respiration forms a prominent symptom, 
and, as in chronic nephritis, it is very frequently attributable to 
changes affecting the lungs and the pleura. These changes can 
often be indirectly traced to alterations in the circulation, which 
will account for rapid tcdemaof the lung, or for great aceum illa- 
tions of fluid within the pleural cavity. In addition to these, 
however, in renal cirrhosis, and more rarely in chronic nephritis, 
symptoms may occur more suddenly and with greater urgency, 
and to these the term ' urfemic dyspnoea ' has been applied. 
Amongst all the symptoms which have been observed in the 
course of chronic Bright' s disease, few have given rise to greater 
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divergence of opinion than those of nra?mic dyspncea. The 
cause of this may possibly be found in some uncertainty as to 
whether the condition is comparable to true asthma, and also as 
to whether it can properly be termed nrscmic. 

The uncertainty that has been expressed may in all probabilit 
turn largely on the pathology assigned to this condition, 
observers have described cases of uremic dyspnoea as though the 
condition in almost all respects resembled spasmodic asthma, and 
this, no donbt, has given rise to the reservations with which 
some authors have spoken of the paroxysms of ursomic dyspnoea. 
Thus, Sir William Roberts says that paroxysms of dyspm 
belong to the least frequent forma of uritmic disturbance, 
indeed such attacks have at any time a genuine claim to the 
designation urtemic ; he quotes the details of only one case 
which has fallen under his observation, and he speak*? of this as 
a somewhat doubtful example. On the other hand, Sir George 
Johnson regards dyspnoea as one of the most frequent and dis- 
tressing symptomB associated with advanced B right's disease. 
In all probability, the reservations which lead Sir William 
Roberts to consider the condition extremely rare are to be found 
in the limitations he attaches to the title u Hemic. Although 
disputes the claim of paroxysms of dyspnrea to the designate 
of urtemic, I think he would scarcely dispute the frequi 
of spasmodic difficulty of breathing in advanced Brighl 
disease. 

The employment, of the term ' unoniic asthma ' has probal 
caused much confusion, since it appears to group under 01 
heading a variety of different types of ureemic dyspnoea, and 
seems to offer but a single explanation for their pathology. 
forma of dyspncea which may be met with in unemia have 
enumerated as — (1) continuous dyspnata; (2) paroxysmal 
dyspncea ; (3) both types alternating ; and (4) Cheyne-Stokes 
breathing. To these Saundby adds a form described by Lecorchfi 
as laryngeal, in which the respiration ie noisy and sibilant, as in 
croup, attributed to spasm of the laryngeal muscles. 

The pathology of ur.emic asthma is not easy to follow —that is, 
it maybe doubted whether in uremia the spasmodic difficulty of 
breathing is always the- result of contraction of the muscles of 
the smaller bronchi. Although the symptoms resemble those of 
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c asthma, both in the suddenness of their onset and in 
the completeness with which the attack may pass off, yet the 
discomforts of the patient do not give way before the same forms 
of treatment, and there is every probability that another pathology 
must be sought. It is possible that such cases might be ex- 
plained by contraction of minute arterial twigs, whether of the 
coronary arteries, as suggested by Sir George JohnBon, or of the 
pulmonary vessels. 

CaseB of ureemic asthma do not appear to be very common, 
although under this name several were described by different 
observers in the ' British Medical Journal ' of 1883. The form 
of dyspncea which is more commonly met with is that associated 
with dropsical changes, whether these lead to oedema of the lung 
or to the accumulation of fluid within the pleural cavity. 
Certainly, the variety of uracmic dyspncea which has most pro- 
minently come under my observation is that in which these 
changes have existed, and Saundby quotes numerous cases in 
which the paroxysmal dyspncea has preceded the fatal ending 
of the case by but a short time only. Both these varieties 
appear to simulate the symptoms due to true spasmodic 
asthma. In both the difficulty of breathing commences usually 
at night, and the patient sits up in bed, struggling for breath 
for many hours. Sometimes the respirations are accompanied 
by sibilant rdkx, which are apparently the result of bronchial 
spasm. At other times, although the breathing is equally 
hurried and laborious, it is accompanied by loud puerile respira- 
tion over the lungs. When dyspncea is associated with cedema 
of the lungs, although the attack may commence suddenly and 
may to a large extent pass off after a few hours nl" intense 
distress, yet the respirations continue to be more rapid than iji 
the riormal condition, indicating that there is some permanent 
interference with the work of respiration. Sir George Johnson 
considered that in some cases amemia was the true cause of 
dyspncea; hut this theory, although explaining to a certain extent 
the shortness of breath on exertion from which so many of these 
patients suffer, would in no way account for spasmodic or 
paroxysmal attacks of dyspnoea. Another cause which has been 
assigned to some of these cases is the dilated and weakened 
state of the heart ; but in this form, as in the last, the dyspncea 
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is excited mainly by exercise, very little distress of breathing 
being experienced if the patient is sufficiently ill to be kept in 
bed ; in fact, this form of dyspnoea, although it may be associated 
with cases of chronic kidney disease, is more strictly to be 
regarded as a symptom of chronic vascular changes than as a 
symptom of unemic t rouble. 

In the 'Practitioner' for December 18961 published the 
following notes of a patient who had been under my care iu 
King's College Hospital, and who had for some months ex- 
hibited various forms of unemic dyspnoea. A man aged sixty- 
three was admitted on July 7, 189(S, complaining of shortness 
of breath and swelling of the hands and legs. There was no 
marked history of intemperance, although his habits appeared 
to have been somewhat free. He stated that he had been quite 
well until the latter part of December 1895, when he caught a 
chill, and had to take to his bed. His legs then began to 
swell, and from that time the swelling increased gradually; 
he got weaker, and lost weight considerably. He first 
noticed shortness of breath on exertion four weeks before hi* 
admission. At no time did he make any complaint of lumbar 
pain. On admission, he was found to be ansemic ; there was 
considerable codema of the hands, the legs, and the scrotum, 
and there was partial orthopucoa ; the pulse was 104, and had 
marked high tension ; the heart appeared to be displaced 
somewhat to the right, and the area of dulness was rather 
obscure; the firet sound at the apex was reduplicated, the 
second sound at the base accentuated. At the base of the left 
lung there was much dulness, and the breath sounds were in- 
audible ; vocal fremitus and vocal resonance were absent at this 
part; there were fine crepitations at the right base; the urine 
contained a large quantity of albumin and some blood, and when 
microscopically examined, hyaline, granular and fatty casta were 
seen. At 8.30 P.M., on July 9, he had a sudden attack of dyspnoea. 
The difficulty of respiration was so great as to cause him to lean 
forward and rest on his knees. The left pleura was aspirated, 
and thirty-four ounces of fluid removed, and breathing was 
immediately relieved. On July 11, at 9 p.m., he had another 
attack of dyspnoea, of quite sudden onset, and typically 
asthmatic in character, with very prolonged expiration and gasp- 
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ing inspiration. He became almost collapsed, with cold, 
clammy, profuse perspiration. Nitrite of amyl was tried, but 
had no effect ; at twelve o'clock the attack passed off. On 
July 12, between nine and twelve o'clock at night, he had a 
similar attack, which appeared to be somewhat relieved by 
breath mixture containing spiritua ffitheris and sal volatile. 
Prom this point the ccdema of the bases and the effusion at the 
left base increased, and there was marked orthopncea, apparently 
the result of these conditions. On the 24th he again had an 
asthmatic attack, lasting from 9.30 to 12.30. Nitrite of amyl 
again gave no relief, but the breathing became somewhat easier 
after twenty grains of bromide of potassium. Up to this time 
the quantity of urine passed averaged from twenty-four to thirty- 
four ounces a day. On July 25 a pint of imperial drink was 
given every three hours, and the following day the urine 
passed increased to fifty ounces ; from that time to August 1 
he had but one slight asthmatic attack lasting only one boor, 
and it is interesting to note that on this day he only passed 
twenty-three ounces of urine. On the 13th the dyspnoea was 
fairly constant, and the sounds indicated considerable pleural 
effusion at the left base, as well as some ccdema of the right 
base. On Augnst 15 the left side of the chest was aspirated 
again, and forty-seven ounces of fluid were removed. From 
that time, although the dyspnoea has continued, he has been 
fairly free from severe paroxysmal attacks. Frequently, as in 
ordinary cases of pulmonary ccdema, the difficulty of breathing 
has been greater during the night, but it has been a question 
of degree rather than of a sudden temporary increased dyspnoea. 
The symptoms have been markedly relieved since the eliminative 
work of the kidney has been re-established by the use of 
digitalis, caffeine, and diuretin. At the time of writing, the 
ccdema of the legs and the fluid in the thorax have both under- 
gone considerable diminution, and although the patient still 
suffers from some orthopncea, he is free from paroxysmal 



Another case of uremic asthma was described in the second 
volume of the King's College Hospital Reports, and although 
the chronic renal mischief was not so marked, yet in many other 
respects it will compare well with the preceding case. The 
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patient, ; 

severe cough and attacks of difficulty of breathing. She had 
had scarlet fever when a child, and acute rheumatism eight 
years ago ; in other respects she had always been healthy. In 
November 18i)8 she had severe paroxysmal attacks of cough- 
ing, and it was noted that she had great engorgement of the 
cervical veins and swelling of the face, and also that there i 
a trace of albumin in the urine, which was then normal 
quantity. She improved, and was fairly well until five l 
before her admission in May, 1895, when she again had violent 
attacks of coughing, with no expectoration and no pain. 
Evidence* of icdema of the bases were found. This soon im- 
proved, but was followed by some general bronchi! is, wit 
normal temperature. The physical signs indicated the presence 
of tluid on the right side of the chest. ; there was no cedents, of tl 
!eg3; the urine, which was acid, had a specific gravity of 10 Id, 
and oontatoed a small quantity of albumin; thirty-five ounce 
were passed in the twenty-four hours. While hi hospital s 
had several attacks of severe paroxysmal dyspnoea, usui 
lasting two hours. On some occasions these were to a cerl 
extent relieved by free vomiting, provoked by sulphate of 2 
or carbonate of ammonium. On May 12 the right pleura ' 
aspirated, and twenty-five ounces of slightly turbid serum wei 
withdrawn. Between the 13th and the 21st the amount of urin< 
passed daily averaged only from twenty to thirty ounces. Under 
the use of brandy, digitalis, and ether, the symptoms were 
markedly relieved, and the urine gradually increased slightly 
in amount. On June 1 2 the paroxysmal dyspnoea was treated 
with nitroglycerine, but without any relief being obtained ; 
later in the day nnt- minim uf croton oil was given, and a third 
of a grain of nitrate of pilocarpine injected hypodermically. 
The oil produced several free evacuations, and she perspired 
profusely afler the pilocarpine, and was sick; the cough and 
dyspnoea were arrested by vomiting, and she remained qniet 
through the evening. Several doses of pilocarpine were sub- 
se<|ui-ntly given, and always produced relief of the urgent 
BymptolBJ. From August. 17 to the date of her discharge on 
August 30, although she remained fairly comfortable so far as 
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dyapna?a was concerned, she was only passing a very small 
quantity of urine daily, sometimes as little as fourteen ounces. 

A third case which has come under my observation ex- 
hibited the C hey ne- Stokes respiration, which has been referred 
to as occasionally marking the closing scenes of chronic Blight's 
disease. This patient was a man aged forty-three, with great 
oadema of the lower extremities, and evidence of fluid in the 
abdominal cavity, associated with a well-marked mitral 
murmur, and with chronic kidney disease, in all probability the 
result of alcoholism. Although he suffered from dyapncea for 
several weeks before the end, the dyspnoea was fair! y continuous, 
and was evidently due to cedema of the lungs ; but during 
several nights in the week before bis death the breathing 
showed Gheyne-Stokes respirations in the typical form. He 
obtained some relief from the continuous dyspnoea by the 
removal of fluid from the extremities, but it is needless to say 
that tile Cheyne-Wtokes respiration did not improve under any 
form of treatment. Ftirbringer thinks that unemic asthma 
may be produced by the influence of urajmic blood upon the 
terminations of the vagus nerve, or by an irritation of the 
motor fibres supplied to the bronchial muBcles; or, finally, by 
direct irritation of the respiratory centre, the last explanation 
agreeing with that given by Landois of cases of unemic asthma 
and unetnic dyspucca when they occur independently of local 
affection. Landois thinks that in some cases these symptoms 
may he due to the irritation of the respiratory centra of the 
medulla oblongata by the waste material retained in the blood, 
and he quotes numerous experiments in which the breathing 
became dyspnoeic as the result of the action of chemical 
irritants upon the medulla. He states that experimental 
chemical irritation of the cortex of the brain sometimes pro- 
duced severe dyspnoea, which could not be occasioned by lung 
affection, nor by convulsive seizures, nor by irritation of the 
medulla. Landois further states that, in addition to the me- 
chanical disturbance of normal respiratory movements by the 
Bpasms, a substance is formed, perhaps an acid, which, together 
with the generated carbonic acid, acts as an irritant ou the 
respiratory centre. He lays stress on the fact (and this is in 
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accordance with my own observations) that nramic asthma or 
ureemic dyBpncea is rarely continuous during chronic urasmia- 
The condition may come on suddenly, like any other form of 
uriomic Beizure, and may pass off without leaving any very 
marked distreBS. Landois suggests that some cases of ureemic 
dyspnoea may be due to the action of accumulated material 
retained in the lung tissue upon the nerves of the pulmonary 
plexus, a form of asthma being produced which is therefore due 
to local toxic influence. 

GanHo-vascular system. — With the advance of the disease, the 
evidences of interference with the action of the heart become 
more marked, and the patient is apt to suffer from increasing 
dyspncea on exertion, which, in many cases, is due rather to 
weakness of the escalation than to obstruction from pulmonary 
changes. Frequently, however, the two conditions co-exist, and 
the cardiac failure leads to engorgement of lung, which in turn 
gives rise to dilatation of the right side of the heart. Apart 
from dyspncea, the main symptoma likely to arise from cardiac 
hypertrophy are those of headache, ringing in the ears, giddi- 
ness, palpitation, and perhaps genuine cardiac asthma, or even 
angina pectoris, These symptoms are, as a rule, transitory 
in character, occurring during the night, or following ex- 
treme exertion or other form of excess. During the early 
morning hours they gradually pass off, so that the patient 
doses, and wakes feeling fairly comfortable. With the down- 
ward progress of the disease, however, these symptoms are liable 
to become more permanent, and during the last few weeks the 
palpitation and dyspncea may form the most prominent symptoma, 
the rhythm of the heart becoming very markedly altered, and the 
gallop-rhythm relatively frequent. At this time the pulse may 
frequently lose somewhat in tension, and the sounds of the 
heart become less accentuated. When the heart's action is 
fairly regular, the sonnds of the heart may, however. beoOMM 
louder than usual, and both the first and the second sonnd 
are frequently reduplicated. The reduplication of the second 
sound seems undoubtedly to be due to lack of synchronism 
between the closure of the aortic and pulmonary valves. The 
explanation of the reduplication of the first sound, however, 
has given rise to some difference of opinion. The theory that 
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is commonly held is that it is due to a lack of synchronism 
between the two ventricular contractions, and it is perfectly 
conceivable that if the tension on the systemic side is greater 
than that on the pulmonary, the contraction of the left ventricle 
should bo effected more slowly, and its termination complete 
somewhat later than the contraction of the right ventricle. 
Sir George Johnson, however, held that the reduplication 
of the first sound is due to the contraction of a dilated 
and especially of a hypertrophied anricle becoming sonorous, 
and he considered that the first division of the double 
first sound was the result of the auricular systole. He sup- 
ported this contention by comparison with the triple friction 
sound so often heard in cases of cirrhosis of the kidney when 
a patch of lymph is formed over the surface of the auricle. 
This reduplication of the first sound is certainly not heard 
nearly as often as the reduplication of the second. One con- 
sequence of the hypertrophy of the left ventricle requires special 
mention, namely, the tendency to the rupture of blood vessels 
which may have undergone degenerative changes. Hyper- 
trophied muscle readily degenerates, and, although during the 
greater part of the history of cases of cirrhosis of the kidney 
there can be little doubt, that the hypertrophy of the arteries is 
an element of safety, yet as the disease advances the hypertro- 
phied muscle is apt to undergo atheromatous changes, and so 
hemorrhages may occur from rupture of minute arteries. 
These hiemorrhages sometimes give rise to severe and intrac- 
table epistaxis, and it is not at all uncommon in cases of cir- 
rhosis of the kidney for the epistaxis to be so profuse and 
so exhausting that plugging of the nares may be required. 
HaEimorrbage from ruptured arteries may also give rise to 
apoplexy, aud sometimes, but more rarely, to gastric or intes- 
tinal hEemorrhages. Still less commonly, rupture of the vessels 
may cause hematuria, but far more often hematuria is the 
result of a sub-acute inflammatory attack. 

The tendency to rupture of minute arteries if 
for many of the retinal changes which are so often found in con- 
nection with cirrhosis of the kidney. The large flame-shaped 
haemorrhages in the retina, which may occur independently 
of attacks of ursemic convulsions, although they are more 
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commonly found after convulsions, are undoubtedly the result of 
the sudden overstrain and rupture of branches of the retinal 
artery. These appearances will, however, be folly described 
under the heading of ' Retinal Changes.' 

An interesting case, exhibiting unusual symptoms of haemor- 
rhage, has been described by Haug.' The patient was a man 
aged thirty-nine, with alcoholic habits, who had fin edgotasi 
months suffered from cardiac weakness and irregularity of the 
heart's action. Nine months previously he had had profuse 
epistaxis, and at that time the urine was free from albumin. 
More recently he had a still more severe nasal haemorrhage, 
which could only bo stopper! by plugging the nares. At this 
time the urine contained both albumin and casts. Subse- 
quently there was very severe pain in both ears, accompanie* 
by tinnitus and some deafness. Haemorrhage was found I 
have taken place in the tympanic cavities and membra 
tympani; an albuminuric retinitis with hemorrhages was a 
noted. In the course of three weeks the blood in the > 
became absorbed, without the hemorrhagic otitis having becom 
purulent. This case is somewhat unusual, in that the epista 
and the cardiac symptoms together were the earliest indicatioi 
of Bright's disease. 

Nervou» system. — Nervous symptoms are prominent in a 
vanced cases of cirrhosis of the kidney. Reference has a 
been made to the frequency of unilateral headache and of vertigi 
It remains, however, to mention the frequent irritability f 
weakness exhibited by patients in advanced stages of this disease : 
they often become extremely low-spirited, and lose all hope a 
recovery ; tbey may even attempt to commit suicide. Sometime* 
also, after attacks of convulsions, the sense of hearing may t 
interfered with, and a temporary deafness has been describ* 
comparable to the temporary blindness which is far more comm 
Many of these patients sleep very badly, and this insomtt 
frequently causeB anxiety, it not only tends to weaken 
patient, but it resists so many of the ordinary forms of hypnol 
The more grave interferences with the functions of the ner 
system are those which are ordinarily grouped as indicative o 
acute uriemia, namely, the convulsions and coma, which may o 
1 Dtul. Med. Woeh., November 5, 1896. 
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may not be followed by uremic amaurosis and albuminuric 
retinitis. The character of the uremic convulsions has already 
been described : these convulsions may be anticipated when 
patients with insomnia suffer from persistent headache, and when 
the amount of urine undergoes much diminution. 

Other symptoms of uremia are frequently prominent, such 
as severe vomiting, digestive troubles, and urgent dyspnoea, with 
or without bronchial catarrh, and sometimes associated with ex- 
pectoration ; these symptoms may occasionally lead to errors in 
diagnosis if the nature of the urine is overlooked. 

Jn renal cirrhosis, as in chronic nephritis, considerable 
impairment of muscular strength is relatively frequent, although 
the loss of muscular power is a somewhat late symptom, and 
does not usually occur before patients have had to keep to their 
beds. The amount of muscular wasting is not, however, so great, 
nor does it occur so rapidly, as in chronic diffused nephritis. 
The skin also offers a marked contrast to the appearance pre- 
sented by patients with chronic nephritis. It is rarely of the 
blanched, aniemic tint so commonly seen in the latter diseaBe, 
though it loses its healthy colour and becomes yellowish, some- 
times being slightly jaundiced in late stages of the disease. 
This alteration in the colour of the skin is, in many cases, 
however, due to the simultaneous occurrence of cirrhosis of the 
liver. Various forms of skin eruptions have been described in 
connection with cirrhosis of the kidney. These may affect the 
skin of the face, so that acne rosacea is fairly frequent, more 
particularly in those cases which are due to alcoholic excess; 
but in addition uremic rashes are frequently met with ; patients 
also often complain a great deal of itching of the skin, and the 
irritation may give rise to the appearance of an erythematous 



The end is usually reached through insidious inflammation 
of internal organs. Many patients with contracted kidney, if 
they do not die in the couree of uremic convulsions, suffer from 
pneumonia, which may occur somewhat insidiously without the 
usual typical rise of temperature. They frequently also suffer 
from pleurisy, as well as from simple hydrothoras. The pleurisy 
of contracted kidney is often bilateral, and it tends to become 
purulent. Dry forms of pleurisy are not uncommon, inflammatory 
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patches forming above the baBe of the lung without much 
fluid effusion. 

Another form of inflammation, which may frequently reach 
an advanced stage without any marked symptom, is the inflam- 
mation of the pericardium. Renal pericarditis often occurs 
with very little complaint of pain and with little, if any, altera- 
tion of cardiac dulness ; in fact, in advanced cases of disease, the 
stethoscope frequently furnishes indications of pericarditis which 
would otherwise be unsuspected. There may occasionally be 
some pain, but this is rarely as acute as in rheumatic pericarditis. 
Sometimes, when no complaint has been made, tenderness is 
observed over the pericardial region, and the mere examination 
of the patient by percussion, or the pressure of the stethoscope 
over the pericardium, may he sufficient to occasion a complaint 
of tenderness. Usually, there is very slight pain at the com- 
mencement, and this speedily departs. 

Another characteristic of renal pericarditis is the rapidity 
with which the physical signs vary. Sounds heard in the mora 
ing may be completely altered in rhythm and character towards 
the evening. Variability in the character of the sounds may 
frequently help to differentiate pericardial from endocardial 
sounds, although very often at the first examination it is difficult 
to say whether the abnormal sounds heard are due to pericarditis 
or to a recently developing endocarditis. 

The transition to the late symptoms of cirrhosis of 1 
kidney is sometimes very abruptly marked, and is usually accom- 
panied by failure in the compensatory work of the heart, failm 
in the eliminating power of the kidney, and increasing weakness. 
Three stages have, in fact, been described in the history of cir- 
rhosis of the kidney : the first, the albuminuric stage, in which 
few symptoms, if any, can be detected, other than the occasional 
appearance of albumin and the increase in the amount of urine 
passed. The second, the stage when the renal trouble becomes 
more marked, but when the hypertrophy of arterieB is associated 
with hypertrophy of the ventricle ; in this stage, although 
there may be frequent complaints of dyspeptic and neuralgic 
troubles, yet, as a whole, the health is not very markedly ii 
paired. In the third stage, as the eliminative work of the 
kidney fails and the ventricle also loses its force, the various 
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physiological systems in turn show evidence of failing action. 
From what has been said, it will be gathered that, daring the 
third stage the pulse frequently loses its high tension, and 
becomes small, rapid, and irregular in character. With the 
reduction of blood pressure the work of the kidney failB, and we 
find that there is generally rapid diminution in the quantity 
of urine eliminated, and perhaps still farther lowering of specific 
gravity. Sometimes, however, owing to the reduction in the 
daily amount of liquid eliminated, the specific gravity may rise 
Bomewhat, but it rarely, if ever, reaches the normal standard. 

In this late stage of renal cirrhosis dropsy may supervene, 
and in its character it resembles the dropsy associated with 
cardiac failure — that is, the swelling generally commences in 
the feet and extends upwards, sometimes affecting the abdominal 
cavity but rarely to the extent seen in cases of chronic 
nephritis. When dropsy occurs with renal cirrhosis it may be 
less permanent than that of chronic nephritis. It seems to be 
so largely dependent upon failure of the circulation that any 
improvement of the circulatory powers is almost necessarily 
attended by diminution of dropsical effusion. Hence, it is by no 
means uncommon to find that temporary improvement follows 
the judicious employment of drugs which increase the force of 
the cardiac contractions, and, although the presence of dropsical 
effusion necessarily presents an additional danger, the danger 
from this source is not so great aB in eases of chronic nephritis. 

Another indication of the failure of the circulation is afforded 
by symptoms referable to the liver. Slight jaundice may 
supervene, and patients may often complain of haemorrhoids. 
Reference has already been made to the frequency of diarrhoea 
in connection with this disease. The latter symptom is apt to 
become more prominent and more troublesome at a late stage. 
The diarrhoea may sometimes be complicated by the appearance 
of blood, which may come from ruptured haemorrhoids or from 
ulceration in the course of the intestine. The motions are not 
only more frequent, but they consist largely of liquid, and are 
extremely exhausting. It is always necessary to watch carefully 
for spontaneous diarrhoea, since, as many of these patients are 
liable to be treated, almost as a matter of routine, with hydra- 
gogue purgatives, this symptom maybe overlooked. In connection 
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with the diarrhoea of the late stage of cirrhosis of the kidney. 
Dr. Pnrdy refers to a singular circumstance, namely, that the 
stools are passed most often at night, and he states that he has 
known patients go through the whole day without any, or 
most with one or two movements of the bowels, while at nil 
from six to ten watery stools would be passed. 

As the disease progresses ureemie symptoms become more 
marked and more constant ; the headache is more persistent, the 
dyspnoea, on the slightest exertion, more extreme. There is also 
loss of flesh, as in chronic nephritis. As has already been in- 
timated, the end may be hastened by the occurrence of roi 
complication, such as the secondary inflammation either of 
heart or of the lungB, or it may be reached through unemii 
symptoms ; on the other hand, a very large proportion of patients 
with cirrhotic kidney suffer from cerebral haemorrhage, and it 
has been observed that cerebral haemorrhage appeal 
more frequently amongst patients who have not suffered 
general cedema. 

Course and duration. — From the foregoing account, it is ol 
vious that this disease follows an insidious chronic course from 
the commencement. Even when its existence has 1 
nised, it does not appear to add very greatly to the immedi 
risks of life so long as the circulatory system shows no signs 
impairment. Cases have been recorded in which chronii 
albuminuria has been observed for many years. Dr. Francis 
Hawkins 1 narrated two such cases. In the first, a managed 49, 
chronic albuminuria had been noted at intervals for 25 years, 
and on most of the occasions when the urine had been examined 
this man had been applying for assurance. The specific gravity 
of the urine on four separate occasions ranged from 1020 to 1024. 
In 1872, in 1883, and in 1892 large quantities of albumin were 
found, but on other occasions the amount varied from slight 
opalescence on boiling to a fortieth or a twelfth ; and on some 
occasions hyaline tube casts were found. This individual always 
lived a country life, and hunted four or five times a week in the 
hunting season, and his habits with regard to food and alcohol 
were very abstemious. The apex beat was in the nipple line, 
and the sounds at the base of the heart were accentuated, but 
' Clinical Society's Transactions, vol. xivi., 1893, 
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there was no marked increase of tension of the pulse. Dr. 
Hawkins also gives brief notes of another case in which Dr. Bright 
found albumin, in 18-19. For the last eighteen years of his life 
the patient was under observation, and the urine was generally 
of low specific gravity (1012), and there was frequent nocturnal 
micturition. This patient suffered occasionally from diarrhcea ; 
his pulse was often intermittent and sometimes irregular; there 
was some hypertrophy of the ventricle, and the sounds at the 
base of the heart were accentuated. He ultimately died at the 
age of eighty-eight from cerebral hemorrhage. 

I have met with several cases of long duration, more par- 
ticularly in connection with insurance work, and it appears to 
me that so long as the patient can live reasonably and take 
exercise, the danger may be warded off. With this disease, as 
with so many others, one is apt to draw an exaggerated idea of the 
seriousness from a consideration of hospital patients. Patients 
in comfortable circumstances, who are able to take care of them- 
selves, undoubtedly live longer and with greater comfort than 
those whose circumstances render care and dietary precautions 
impossible. Cirrhosis of the kidney is the special condition 
which is likely to be discovered by accidental examination 
of the urine for life insurance. The early phases produce 
so little discomfort that the patient is frequently wholly un- 
aware of the seriousness of his condition. Apart from such 
accidental recognition of the nature of the disease, the earliest 
symptom to attract attention is probably the increased frequency 
of nocturnal micturition, although, as has been noted above, in a 
certain proportion of cases dyspeptic symptoms may first bring 
the patient under observation. These symptoms, however, are 
often so slight that thev are disregarded, and the first note of 
warning may then be afforded by impairment of vision, which 
generally occurs when the cirrhosis is fairly advanced. The 
disease may, however, remain unrecognised until the breathing 
power is affected, and under such circumstances it is often 
somewhat difficult to decide whether the albuminuria is the 
cause or the result of the interference with the circulation. 
When the disease has thus been in existence for some length of 
time, and hypertrophy of the ventricle and of the small arteries 
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has occurred, the course may be interrupted by bronchitis 
seizures on slight exposure, and such seizures may frequently 
aasume a pneumonic type. In the large majority of cases the 
bypertrophied ventricle fails sooner or later, and the patient 
complains of increased dyspncca, the amount of nrine passed 
falls below the normal quantity, and one of the complications 
above mentioned supervenes. The end may be heralded 
attacks of diarrhoea, by vomiting, by unemic seizures, or 
may occur from cerebral haemorrhage. It is impossible to 
cast the duration of a case of cirrhosis unless the whole of 
patient's circumstance* are intimately known, but the gTeal 
value attaches to the condition of the card io- vascular syBtem, 
the sounds at the apex of the heart affording valuable indications. 
Dr. Hawkins, in the paper already referred to, has collected 
records of 10G cases treated at the Middlesex Hospital. Of these 
33 died between the ages of 50 and 60 ; 23 between the ages of 
60 and 70 ; and of the total number 20 died with cerebral 
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Diagnosis. — The diagnosis of cirrhosis of the kidney is 
generally founded upon an examination of the urine and of th* 
heart. Valuable indications are, however, afforded by the i 
of the patient, by the history of previous habits, by the natui 
of the occupation, and to a certain extent by the family biflto 
If there is the slightest suspicion of cirrhosis of the kidney, ■ 
urine passed at different times of the day must be repeat* 
examined before it can be safely stated that tins disease is n 
existent. It is necessary to note the absolute daily quantity 
passed, the specific gravity of the twenty-four hoars' specimet 
and the amount of albumin which it contains. The examinatit 
of a single specimen may frequently be misleading, since, as h 
been already noted, the urine at certain times of the day, ; 
even for several days together, may contain no albur 
the other hand, if albumin is found, if the apex beat of 
heart is displaced outwards, if also the sounds at the base C 
the heart are markedly accentuated, and the pulse tension i 
increased, the elements for certain diagnosis are all prese 
The smallness of the amonnt of albumin may sometimes suggc 
a transitory functional albuminuria, but this condition is not 
associated with alterations in the cardio- vascular system, nor 
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does it give rise to an increase in the daily excretion of urine, 
nor to nocturnal micturition. Persistent headache or frequent 
dyspepsia adds largely to the certainty of diagnosis. 

The ehief diseases which may be mistaken for cirrhosis of 
the kidney are chronic nephritis and lardaceous disease of the 
kidney. The three diseases arise under different conditions, and 
are marked by broad differences. Cirrhosis of the kidney is 
generally a disease of later middle age, the patients being mostly 
above forty; it is only in exceptional cases that this disease 
attacks patients at an earlier age. Chronic nephritis is generally 
recognised before the age of forty, and it may frequently be 
traced from a previous attack of acute nephritis during child- 
hood or adolescence. Lardaceous disease, which is to such a 
large extent dependent upon chronic suppuration, necessarily 
occurs at an earlier age ; it is most frequently seen in child- 
Then, with regard to the history of these three diseases, the 
exciting cause in the case of cirrhosis is frequently a matter of 
uncertainty. The influence of lead -poisoning, gout, and of 
free living have already been mentioned, but in many cases the 
etiological factor is uncertain. Chronic nephritis can almost 
always be traced to an acute attack. Lardaceous disease may 
occur aB the sequel to chronic suppuration, as in connection 
witli diseased boue, or as the sequel to phthisis or syphilis. 
The occurrence of dropsy favours the presumption of chronic 
nephritis or of lardaceous disease. In renal cirrhosis, dropsy 
is generally absent, although in some few cases it may form a 
feature of the later stages of the disease. The character of the 
left ventricle will afford some help in diagnosing these three 
conditions. It reaches its greatest extent of hypertrophy in 
connection with reual cirrhosis, when the arterial tension is 
greatly increased. With chronic nephritis, although hypertro- 
phy occurs, it i3 not so frequent nor so extensive as in renal 
cirrhosis, In lardaceous disease the circulation rarely exhibits 
indications of hypertrophy of the heart or arteries. Further, 
with regard to ura?mic manifestations, these are most common 
in connection with renal cirrhosis, and they may arise at any 
stage, although they are most marked and most persistent in the 
later stages. Retinal changes, also, and amaurosis are frequent 
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with this complaint. With chronic nephritis the chief features 
are those connected with dropsy and with ana'mia, while untodo 
symptoms are generally absent, except in the latest stages, 
when the kidney is undergoing contraction. With lardaceous 
disease ursemic symptoms are mostly absent ; diarrhoea is 
frequent and may be persistent, occurring generally from a very 
early stage, and appealing to depend upon the canse of the 
lardaceous disease, rather than upon any alterations in the 
functions of the kidney. 

The differences in the urine in the three conditions are 
usually very marked. In cirrhosis the quantity is increased, 
while the amount of albumin is relatively small. In chronic 
nephritis the albumin is usually present in large quantify, 
while the daily excretion of urine is either normal or rather 
below the average amount. In lardaceous disease the dailv 
excretion of urine is increased, and much albumin is present- 
Diminution iu the daily excretion of nrea is characteristic of 
cirrhosis rather than of chronic nephritis or lardaceous disei 
although iu lardaceous disease the amount of urea may 
diminished at a late stage. 

Other diseases for which chronic nephritis may be mistal 
are the two forms of diabetes, more particularly diabetes 
insipidus, in which the specific gravity is low, although the 
amount of water eliminated ia increased. This disease, more- 
over, is not associated with anv material change in the action of 
the heart or in the nature of the pulse. Sometimes, in connection 
with hysterical conditions, an increase in the daily amount of water 
passed, or an increase in the frequency of nocturnal micturition, 
may give rise to a suspicion of the existence of renal cirrhosis. 
Patients may complain of having frequently to get np at night, 
and the urine under such circumstances is found to be of low 
specific gravity and light colour, and generally to contain no 
albumin. In all these characters, therefore, it corresponds 
with the condition of the urine which is occasionally found in 
connection with renal cirrhosis. Attention to the nature of the 
heart and the pulse will help to prevent an erroneous diagnosis, 
although the excited character of the neurotic heart must be 
carefully distinguished from the accentuated sounds of hyper- 
trophy due to kidney disease. 
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In spite of the aids to differential diagnosis above given, it 
miiBt be admitted that cases are frequently met with, in which 
a precise diagnosis is extremely diflicult. In connection with 
insurance work, for instance, where the previous history of the 
proposer is enshrouded in mystery, even if essential points are 
not intentionally concealed, considerable doubt may frequently 
be felt as to the significance of the albuminuria. Some of 
the most difficult cases to deal with are those in which a very 
faint trace of albumin is found in urine of low specific gravity, 
and where the conditions of examination only permit the testing 
of a small quantity of the urine passed on a few occasions. In 
these cases t he diagnosis may be reudered probable by considera- 
tion of the appearance of the patieut, the occupation, the age, 
the character of the pulse, and the uature of the sounds of the 
heart ; but the position of the apex beat of the heart is, even 
in health, subject to such variations that it atibrds little help 
except, in extreme instances. In insurance practice greater stress 
must be laid upon the accentuation of the sounds at the base 
of the heart and upon increased tension of the pulse, but it must 
be admitted that it is frequently essential to obtain a report from 
the medical attendant concerning the habits of the proposer, 
and the results of repeated examinations of the urine, before it 
is possible to feel any satisfaction in dealing with such a case. 

Prognosis. — The prognosis in renal cirrhosis depends largely 
upon the cause of the disease, upon the age of the patient, 
his occupation, and his circumstances. When the disease has 
been recognised at an early stage the prognosis is far less serious 
than when the patient comes under observation after the hyper- 
trophy of the heart has been in existence for a length of time. 
The prognosis is also rendered more favourable if the disease ap- 
pears to depend upon some condition which may be altered, such 
as lead poisoning or gout. By the avoidance of conditions likely 
to provoke inflammatory affections of the kidney, the early 
stage of renal cirrhosis may he almost indefinitely prolonged, 
even though there seems to be but little prospect of effecting a 
cure. A certain portion of the renal tissue has been destroyed, 
a certain area of the kidney is undergoing contraction, and the 
safety of the patient depends upon the limitation of this con- 
tracting process to the portion of kidney tissue originally affected. 
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There is very little doubt that the area affected by renal cirrhia 
is subject to rapid variations and extensions, and each time t 
a fresh area of renal tissue is affected the secreting t 
diminished in quantity ; hence, although the immediate urgency 
of a slight extension may pass off speedily, the patient is subse- 
quently less fitted to face intercurrent diseases. On the other 
band, the chief indications of danger are those dependent upon 
uncmic symptoms. Alterations in the regularity of the heart's 
action, increasing frequency of attacks of pulmonary dyspnu-n, 
increasing frequency or more prolonged duration of attacks of 
diarrhcca, all indicate danger. Although unemic convulsions 
are always a source of great anxiety, it is generally advisable 
not to give too hopeless a prognosis directly they occur. 

Not long since, with Mr. Philip Dirch I saw a patient wbo 
was intensely comatose, apparently as the result of onmija 
convulsions. He had stertorous breathing, the pupils did not 
react to light, the conjunctiva 1 were not sensitive, and yet this 
patient ultimately completely regained consciousness and apparent 
well-being, although a small amount of albumin persisted in 
the urine. This case is by no means an isolated one in my 
experience, although it is mentioned here as the contrast between 
the comatose condition of the patient when first seen, and his rapid 
recovery, was so marked as to excite surprise. Even after u ramie 
convulsions and coma, it is by no means uncommon for patients 
to recover consciousness, and amongst hospital patients 1 have 
seen the use of tonics, Bach as nux vomica, Btrophanthua, digitalis, 
and iron, followed by such improvement that llie patients have 
been enabled to leave the hospital. As a rule, however, when 
there is increasing weakness of the heart's action, with rapkl 
diminution in the daily excretion of urine and ur.iitnic symptoms, 
the practitioner will be wise in viewing the future with anxiety, 
even though he expresses some reserve as to the exact prognosis. 

Treatment. — The mode of onset is so gradual and so indefinite 
that it is comparatively rare that it is possible to treat the 
of the disease ; it is therefore necessiiry to devote a greater amount 
of attention to a consideration of symptomatic treatment When 
the disease results from lead poisoning, from syphilis, or from 
gout, and the case comes under observation at an early stage, 
treatment appropriate for these several conditions should be 
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adopted, and may exert a beneficial influence upon the urinary 
afl'ectiou. On the other hand, when the case has come under 
observation at a later stage, the treatment has to he almost en- 
tirely symptomatic, although the renal nature of the disease may 
be recognised. In this form of Bright's disease the amount of 
albumin that is lost is so small that no measures need be taken 
with the view of its reduction. At one time astringents were 
recommended, such as tannic acid or ergotin, with the object 
either of checking the amount of loss of albumin, or of diminishing 
the daily excretion of urine. It is quite a mistake, however, to 
attempt to control the polyuria of renal cirrhosis, since diminu- 
tion in the daily excretion of urine is frequently associated with 
diminution in the excretion of nitrogenous waste. It is far 
more necessary at late stages of the disease to employ remedies 
intended to increase rather than to diminish the amount of urine 
passed, since, as has been already indicated, the dangers of the 
later stage of renal cirrhosis are chiefly dependent upon unemia, 
which is most likely to occur when the renal excretion falls 
below the normal limits. In ordinary cases, which come under 
observation at an early stage, it is desirable to curtail the amount 
of nitrogenous foods, so as to reduce the work to be performed 
by the kidney ; but it is possible to do barm rather than good 
by too rigid a dietary, since many of these patients suffer from 
poor appetite, and this may be further impaired by laying down 
rules too severely for a plain and uninteresting dietary. 
Frequently benefit is derived from the employment of milk, 
especially in diluted form. Some physicians advise that alcohol, 
coffee, and tea should beavoided, but it is more generally held that, 
so far as alcohol is concerned, it is excess that does harm, and 
that these patients frequently feel benefit from moderate doses 
of diluted alcohol taken with their meals. The same applies to 
the use of tea and coffee ; if these are taken hot and strong they 
will do harm by interfering with the digestive powers, but if 
taken in dilute form at a moderate temperature they often appear 
to be beneficial. Although milk is frequently of service in these 
cases, it is a mistake to attempt to restrict the patient hi a pare 
milk diet. The dietary should always I* light and nutritious, 
and so far as possible variation should be encouraged, with the 
view of stimulating appetite. 
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It is always advisable to set: that the patient is warmly clad, 
since the dangers of the disease are greatly increased by sudden 
chills. Flannel or woollen garments should be. worn next the 
skin, and patients should he warned of the risks of exposure to 
cold or damp. If it is possible, those suffering from renal 
cirrhosis should pass the winter in warm or temperate climates, 
and the benefit obtained from expatriation is frequently largely 
increased by the enforced separation from the ordinary < 
of a busy life. Bartels advised that patients should entirely 
give op their ordinary occupations, but this recommendation is 
one which is frequently impossible to carry oat ; moreover, 
many cases the ordinary daily routine occupation, if free from 
business worry, is better than enforced inactivity, which often 
induces great depression. 

With regard to drags, many authors recommend that iodide 
of potassium should be employed in fairly large doses for a 
lengthy period. If the disease appears to arise from syphilis, 
such a course of treatment may be pursued, and mercury may- 
be given simultaneously, either in solution with the iodide or in 
the form of pills taken after meals. Unless the disease depends 
upon syphilis, it is almost hopeless to use iodide, since it 
possesses the disadvantage of disordering digestion, and thus pro- 
motes dyspeptic symptoms. Some observers, more particularly 
Americans, speak highly of the benefits to be obtained from rln> 
use of chloride of gold and sodium, administered in doses varying 
from a thirtieth to a tenth of a grain three times a day. It i 
stated that while this preparation is given the character of the 
urine improves, nocturnal micturition is diminished, and the 
patient shows other evidences of amelioration, This form of 
treatment, however, has not been generally adopted in this 
country, and even those who speak well of it state that it may 
cause dyspeptic symptoms. The persistenl headache so com- 
monly associated with renal cirrhosis may be treated in many 
different ways. The treatment which appears to be most bene- 
ficial depends upon the lowering of arterial tension by nitro- 
glycerine or by one of the nitrites. Nitre-glycerine sometimes 
gives very good results, especially when taken either in the form 
of the tabelhe of the Pharmacopo-ia, or in that of the solu- 
tion. Some patients, however, complain that the headache i- 
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increased by the use of this remedy. Occasionally, nitrite of 
sodium gives greater relief, and is taken with greater facility. 
Frequently, however, the headache of renal cin'hosis can be 
satisfactorily treated by mild purgatives. At one time, moderate 
venesection was recommended for the relief of this symptom, but 
it is comparatively rarely that the practitioner will feel justified 
in employing this ineasnre. 

It is often necessary to have recourse to remedies intended to 
increase the force of contraction and the regularity of action of 
the heart. For this purpose the different preparations of digitalis 
are largely used, either alone or in conjunction with some other 
diuretic. After a prolonged course of digitalis, even when the 
drug has been given in moderate doses, the pulse may again 
become rapid and irregular, and it is then necessary to substitute 
strophanthus or one of the preparations of caffeine. If theBe 
measures do not suffice, the palpitations may sometimes be arrested 
by the employment of narcotics, although it is necessaiy to be 
very cautions in the selection of the narcotic, and in the dose to 
be given. Many attacks of urjemic convulsions and coma have 
been attribnted, rightly or wrongly, to the injudicious employ- 
ment of moi-phine or opium ; but if the amount of urine elimi- 
nated is fairly large, and the specific gravity is not very greatly 
reduced, it is sometimes safe to employ small doses of morphine 
and cocaine, with a view of checking the irregularity of the 
heart's action. 

It is very difficult, if not impossible, to lay down any general 
rules for the treatment of dyspepsia connected with renal cir- 
rhosis. In some cases it may yield to ordinary simple remedies, 
such as preparations of bismuth or bicarbonate of soda given in 
conjunction with compound infusion of gentian ; in others, 
hydrocyanic acid is of service. Mostly, it is desirable to treat 
dyspepsia, at first, as a simple malady, having no reference to 
renal trouble, since, although in a large number of cases dys- 
pepsia is consecutive to the nephritis, yet, to a certain extent, 
the conditions may co-exist independently. When the dys- 
peptic symptoms are unusually intractable, they must always 
be attributed to the renal condition ; in fact, the diagnosis of 
renal dyspepsia turns largely upon the results of treatment. 
When the renal origin is established, it is important not to make 
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any sudden great change in tbe character of the diet. To a 
large extent the dietary must be dependent upon or, at least, 
it must be guided by the appetite and tastes of the patient, 
rather than by any cut-and-dried formula. Necessarily, in- 
digestible articles must, lie excluded; but, as a rule, there is no 
harm in allowing patients to take ordinary simple forms of diet 
in moderation, These patients are often enable to take much 
nitrogenous material ; even lean meat may increase dyspepl 
symptoms. Mostly, they are able to thrive upon a diet consisting 
largely of milk, but unless fish or small quantities of lean meat, 
promote vomiting or increase discomfort they should lie ad- 
ministered for their nutritive value. The dyspeptic symptoms 
frequently appear to be markedly relieved by tbe administration 
of laxatives ; and sometimes benelit is derived from treat- 
ment calculated to improve the character of the action of the 
heart. Small doses of digitalis and strophantbusin conjunct 
with vegetable bitters will occasionally give relief; at other til 
greater improvement results from the employment of wi 
baths. These various measures undoubtedly act by increasing 
the eli in ination of nitrogenous waste from the system. In 
advanced cases, where tbe dyspeptic symptoms are undonlitedly 
due to uraemia, vomiting frequently gives rise to considerable 
anxiety, and, its in chronic nephritis, often proves extremely 
rebellious to all forms of treatment. Occasionally, the fre- 
quency of vomiting may be reduced by keeping the patient en- 

lireK upon liquid diet given in repeated small quantities. S <■ 

iiutln'is have recommended morphine for the relief of (uremic 
vomiting, but this remedy must be used with caution, since, even 
though it may allay the reflex irritability of the stomach, it nay 
interfere with the eliniinative work of the kidney. Tincture of 
iodine, given in one minim doses every half hour, has been 
recommended for the relief of amnio vomiting, and. though I 
have bad no extended experience, of this plan of treatment, it 
has been so well spoken of that it seems worthy of trial. 
U ramie vomiting has also been treated with small doses of 
nitrate or oxide of silver, given in the form of a pill ; but these 
remedies seem to have very little effect, and the same may be 
said of the administration of creosote or carbolic acid when em- 
for the same purpose. In fact, in the treatment of 
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u reran ic- vomiting it is important to remember that the cause of 
the vomiting is in all probability the retention within the system 
of some toxic material, which is irritating the vomiting centre, 
and that the mucous membrane of the stomach is not primarily 
at fault ; hence, it is of no use to employ remedies whose action 
is entirely confined to local sedative effects. 

After dyspeptic symptoms have been present, diarrhoea is 
frequently superadded, and this is often as troublesome as the 
vomiting, and even more exhausting. Local astringents seem 
of very little use. The chalk mixture and preparations con- 
taining logwood or catechu have frequently been employed, but 
they generally fail to afford relief. Sometimes the diarrhcea 
can, to a certain extent, be controlled by the administration of 
enemata containing starch and opium, but the same result may 
often be obtained more conveniently by the employment of an 
opium suppository. The effect upon the elimination of urine 
must, however, be carefully watched, since it ia small consola- 
tion to arrest diarrhoea if the onset of more dangerouB unemic 
symptoms is hastened. The frequency of action may sometimes 
be relieved by the use of a pure milk diet, but if this disagrees 
it is much better to allow a somewhat more liberal diet than to 
persist. 

The headache, neuralgic pain, or migraine, which are so 
frequently characteristic of all stages of this disease, may some- 
times be benefited by the administration of nitre-glycerine, 
nitrite of amyl, nitrite of sodium, or other nitrites. Frequently, 
however, the headache persists in spite of these remedies. 
Occasionally, antipyrine or antifebrine will diminish the 
neuralgic pains, but the effect of these remedies upon the pulse 
must be watched, and patients must be warned of the dangers 
of resorting to them too frequently. 

It is comparatively rare for patients with cirrhosis of the 
kidney to suffer much from anaemia ; nevertheless, hiematinics 
will frequently be beneficial, either some compound of iron — the 
non -astringent being the most valuable — or some preparation 
of arsenic. Mineral waters containing compounds of iron and 
arsenic may frequently be given with advantage, or, if these be 
not available, a pill consisting of small quantities of arseniate of 
iron and sulphate of iron may be substituted. 

The special symptoms of acute nrcemia usually afford very 
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little scope for treatment, though that of uncmie dyspnoea, f 
instance, may, to a certain extent, throw light upon the 
pathology of the condition. Those who attempt to treat all 
forms of urseinic dyspncua upon oue principle will undoubtedly 
be doomed to disappointment. As the causes are various, bo 
the treatment must be that naturally suggested by a considera- 
tion of the stage of the disease and of the associated symptoms. 
Many authors have spoken enthusiastically of the benefit to be 
oblaiued from the use of nitrite of amyl, nitro-glycerine, and 
other forma of vascular dilators, and it has been asserted that 
the nitrites will relieve cases of uraamic asthma almoe 
magically by 'unlocking the spasm-damined arteries;' 
fact, the benefit of nitrites in uremic asthma has been con- 
trasted with their lack of success in so-called cardiac a 
The limitations of the use of nitrite of amyl were 
established by Dr. Solomon Smith in an interesting paper i 
the 'British Medical Journal ' of June 9, 1883, hi which 1 
classified four varieties of urtemic dyspnoea, and stated that 1 
had found nitrite of amyl most valuable where the dyepnc 
was associated with degeneration of the cardiac 
Saundby considers that nitro-glycerine and nitrite c 
aHbrd some relief, but in the cases in which I have employe* 
them the results have been somewhat disappointing, 
has suggested the employment of ethyl nitrite, and i 
nitrite of potassium has also been mentioned. To a certa 
extent these all seem to have been recommended owing I 
their power of producing relaxation of involuntary muscle ; but 
in the cases in which I have employed them I have not fell 
that any permanent relief was allbrded, and I am inclined ( 
agree with Dr. Saundby when he says that ura?mic asthma ii 
not at all amenable to treatment. Dr. Carter, of Liverp 
recommends the nse of ozonic ether, and in those for 
unomic dyspucca where the condition is associated with o 
or with chronic bronchi tic changes, ether in some form has in c 
hands given satisfaction. Dr. Carter also recommends the v 
of inhalations of oxygen, and these again would appear to 1 
most applicable when dyspnoea is due to consecutive 1 
trouble rather than to a transitory paroxysmal condittoi 
Some cases appear to do well with the ordinary treatment i 
uripmia — that is, with the warm pack, with digitalis, with i 
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potassium tartrate, or other measures calculated either to 
promote the action -of the skin or to exert a purgative or 
diuretic influence. Iu the case described on p. 198 much relief 
was obtained from the use of digitalis and caffeine, the dyspnrea 
passing off as the diuretic influence of these drugs became 
obvious; still further improvement resulted from the use 
of diuretin, which prompted a more copious flow of urine 
and produced marked diminution in the cedema both of the 
extremities and of the lungs. It must be remembered that 
the roost troublesome cases of unumie dyspnoea occur towards 
the termination of chronic kidney disease, and the possibility of 
the dyspncea being due to paroxysmal pulmonary cedema has been 
advanced by Professor Bouvret. He recommends ' the employ- 
ment of alcohol in large doses, hydragogues, purges, poultitva ('>r 
the thorax, dry-cupping, bleeding, and in urgent cnses ibe 
subcutaneous injection of caffeine and ether. In the palient 
above mentioned, although some relief of the continuous 
dyspnfoa resulted from aspiration of the thorax, the paroxysmal 
dvspnira was only diminished during the temporary re-establish- 
ment of the renal function. Nitro-glycerme and nitrites are 
also sometimes used for the treatment of ura?mic convulsions, 
but during the acute stage greater dependence is to be placed 
upon remedies which increase the action of the skin. Warm 
Iwitlis or wet pack give greater and more speedy relief than 
most forms of medicinal treatment, and their diaphoretic action 
may sometimps be stimulated by the simultaneous injection of 
small quantities of nitrate of pilocarpine. In cases of ureemic 
coma it is frequently necessary to employ a purgative which 
will act quickly, and for this purpose croton oil mixed with 
castor oil can be given. 

When there are indications of pericarditis, more particularly 
if the condition is associated with puin, relief may sometimes 
be afforded by the local abstraction of blood. Two or three 
leeches over the heart will frequently diminish the pain of 
pericarditis. It is, however, generally unnecessary to adopt 
any special form of treatment for this condition, since the 
pericarditis of renal cirrhosis so often creeps on insidiously, 
without giving rise to pain, and progresses in spite of the best 
efforts at treatment. 

' Year-Book of Trcaimriit, 1892, p. 1CI. 
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CHAPTER IX 

PUERPERAL ALHUMINORIA, SEPTIRITIS ANT> En.AMI'.-lA 

The frequency with which puerperal eclampsia occurs in the 
practice of obstetric physicians, and the comparative rarity with 
which it comes under the notice of the general physician, might 
perhaps excuse the omission of all reference to this subject. 
The treatment is so essentially connected with obstetric opera- 
tions, while medicinal forms of treatment appear to have toA 
little influence on the progress of the case, that detailed con- 
siderations more properly belong to a treatise on obstetrua. 
On the other hand, puerperal eclampsia is almost invariably 
associated with albuminuria, and although the eclampsia ocean 
at a late etage of pregnancy, the general physician may 1 
consulted during the earlier periods about the significance i 
an albuminuria which has only then been discovered. Faith* 
a form of nephritis has been described, under the name i 
puerperal nephritis, which essentially differs in itB clin 
aspects and its course, as well as in pathological conditions, from 
ordinary forms of acute or chronic nephritis. Thus, for example, 
the amount of urine passed may be much reduced, and th« 
specific gravity may be greatly raised, as in acute nephrtti 
while it is comparatively rare to find any indications of t 
renal engorgement; and although the urine is generally dai 
it is often free from blood. Then, again, the convulsive seizni 
which are associated with puerperal albuminuria or puerpera 
nephritis are more frequent and more severe than those e 
ciated with acute nephritis; yet in spite of this severity 1 
condition is one which comparatively rarely passes on to chroni 
nephritis. As will be seen later, there have been difference 
of opinion concerning the cause of the convulsive attacks, a 
by many authors the albuminuria and the convulsions i 
regarded as the expressions of a common cause rather than t 
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being mutually dependent upon disease of the kidney. For 
these reasons it has appeared well to summarise what is now 
known of puerperal albuminuria, puerperal nephritis and 
eclampsia, although it must be remembered that the subject 
is one which cannot yet be said to have reached its final stage. 
It was only at the beginning of the present century, in 1839, 
that Rayer described an albuminous nephritis occurring in 
women who were pregnant ; while, later, Cohn asserted that the 
albuminuria aud convulsions of pregnancy depended upon 
nephritis. It is important to remember that, albuminuria 
occurring during pregnancy doeB not necessarily indicate in- 
flammatory affection of the kidney. Slight conditions of 
albuminuria are by no means uncommon daring gestation, with- 
out other indications of renal change. 

Knapp ' finds that women attacked with eclampsia are for 
the most part young, the average age of prirnipnne being twenty- 
four and of multipara) 29£ years. From n study of the statistics 
of other observers, he finds that in the greater number of cases 
the first attack comes on during parturition, and must records 
show a larger number of cases originating postpartum than 
antepartum. Many observers have held that puerperal nephritis 
occurs mainly during the later months of gestation, and although 
Purely states that more recent statistics have shown that the 
disease arises usually during the middle months, yet from the 
investigations of Saft a it appears that the earliest stage of 
pregnancy in which albuminuria is found is from the thirtieth 
to the thirty-second week, and that the amount of albumin may 
become very considerable for several weeks before the end of 
pregnancy. lie carefully examined the urine of 314 pregnant 
women, 306 women during labour, and 87 puerperte. He 
found that the percentage cf cases of albuminuria was somewhat 
lower in multipara) than in pri mi gravida?, namely 41 per cent, 
as compared with 5'9 per cent. It has been assumed that 
primiparee are more liable to the disease than multiparas, but 
it would be perhaps more correct to consider that those who 
have escaped nephritis in their first pregnancy are less liable 
to contract the disease in subsequent pregnancies. 

1 Mmals. far GcburtihUlfc und GyitfLkologie, bd. Ill, May and June 1890. 
* Arttmfitr Oynikologie, vol. 51, Part 2. 
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—Lever originally suggested that puerperal nephritis 
depended upon pressure exerted by the gravid uterus upon the 
renal veins, and this view seemed so satisfactory that it was 
adopted by many observers, both obstetricians and physicians. 
The following arguments in favour of this theory have been 
recently summarised by Dr. Byers.' In eclampsia the condition 
of the urine indicates some decided interference with the 
function of the kidneys : the urine often contains albumin, 
blood, renal epithelium, and casts ; it is scanty, and at times 
there is a history of sudden suppression. One of the roost 
constant features in these cases is the diminution in the excretion 
of urea during the fit. (Edema of the body has been noted, 
and sometimes ophthalmoscopic examination has shown changes 
in the fundus oculi, Post-mortem examination has mostly 
shown a disrased condition of the kidneys. On the other hand, 
the following facts would appear to disprove this theory: (1) 
cases of eclampsia are occasionally met with when no albumin 
has been present, and sometimes in fatal eases the kidiicvs n4 
quite healthy ; (2) patients with chronic renal di--ea.se si»m>->tiiji.-= 
go through the whole time of pregnancy without developing' 
convulsions; (3) convulsive seizures do not appear to be pro- 
portionate to the intensity of the albuminuria; (1) with acute 
disease of the kidney, apart from pregnancy, convulsions are not 
common, except in cases where the renal affection is associated 
with some specific disease like scarlet fever ; (5) in some fatal 
cases of eclampsia the amount of albumin present has not been 
more than a trace. Other arguments against the mechanical 
theory of puerperal nephritis are that as the uterus increases in 
size it is directed away from the vertebral column, and hence, a 
Bartels pointed out, the uterus would have to be bent backward 
on itself at a considerable angle, just above the inlet of the true 
pelvis, in order to be able to touch the anterior surface of the 
second lumbar vertebra {the position of the renal veins). That 
the nephritis is not dependent upon an increase of the general 
abdominal pressure is also shown by the absence of nephritis in 
many cases where the pressure is largely increased owing to 
other causes, such as the development of ovarian tumours or 
the accumulation of large quantities of ascitic fluid. 

1 L/incrl, ,Inn. '.', 1897. 
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The statistics of recent examinations by Saft might, how- 
ever, be quoted in partial support of the mechanical theory of 
puerperal nephritis, since they show that the disease is most 
likely to develop when the size of the uterus is greatly 
increasing. 

Another theory is the toxeemic or blood-poisoning hypothesis. 
Changes in the blood are described by Prerichs. He stateB 
that the blood contains less albumin and fewer red corpuscles, 
while the white corpuscles are increased in number ; but these 
alterations are insufficient to account for nephritic changes, and 
it is much more probable that the puerperal nephritis depends 
upon toxic materials circulating in the maternal blood vessels, 
and causing irritation of the kidneys during their elimination. 
This view is supported by the fact that the tendency to nephritis 
is increased in twin or multiple pregnancy, and in these cases 
there are probably larger amounts of waste products of tissue 
metamorphosis to be eliminated through the maternal blood. 
Dr. Byers ■ is in favour of the toxasmic or blood-poisoning 
hypothesis, and he considers that the convulsions are caused by 
the action on the nerve centres of a poison which has been 
allowed to accumulate, owing to defective work of the eliminating 
organs; he believes that this theory is established by the 
following arguments: (1) It covers all cases of eclampsia, 
whether albumin is present or not; (2) the clinical history 
of eclampsia is that of a toxsemia ; (3) the post-mortem appear- 
ances support this view. 

Bouchard's view as to auto-intoxication by the accumulation 
in the blood of the toxins of pregnancy being the cause of 
eclampsia has received valuable support recently from experi- 
ments conducted by Van de Velde, 8 who succeeded in producing 
convulsions in pregnant and non-pregnant rabbits by the injection 
of human urine. He found that the pregnant animals were far 
more prone to develop convulsions, and he suggests two pos- 
sible explanations : either the presence of a greater proportion 
of the toxins causing convulsions in the blood of pregnant 
animals, or a greater susceptibility of their nerve centres to 
these toxins. From his experiments he concludes that pregnancy 
leads to the formation in the female organism of substances 
' Lancet, January 2, 1897. * Witn. klin. Rundschau, 1896, No. 50. 
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whose principal action is the causation of convulsions, and that 
these substances are only eliminated by the urine. He further 
finds evidence of the increased susceptibility of the nerve centres 
during pregnancy in that for some days after delivery the animal 
is more easily convulsed by these injections, even though its 
own urine is no longer abnormally toxic. 

Morbid, cmatamy. — The appearances of the kidneys varies 
greatly in puerperal nephritis, and the history of the dinnnnn 
largely accounts for these differences. If puerperal albuminuria 
is repeated in successive pregnancies there appears to be little 
doubt that a form of chronic B right's disease may be established; 
but, on the other hand, the rapidity with which all symptoms 
occasionally pass off after delivery would alone render it im- 
probable that any permanent changes had resulted during the 
period of puerperal nephritis. Some authors go bo far as to 
deny all connection between puerperal nephritis and chronic 
Bright's disease, and to regard the latter as an independent 
condition. 

When death follows eclampsia it is rare to find the kidneys 
normal in appearance. They are somewhat enlarged, and pale 
yellow. They are less tirm and resistant than usual. The 
Burf'ace is smooth, and the capsule can be readily detached. On 
section the cortex is brownish red, owing to engorgement, while 
the pyramids are hyponumic, with dark stria' following the 
course of the vessels. Microscopical examination shows that 
the most marked changes occur in tbe cortex. Sometimes the 
glomeruli are but little affected, but mostly they are enlarged, 
the capillaries being distended with blood. The epithelial cells 
in the tubuli uriniferi are swollen, and frequently they present 
more or less evidence of fatty degeneration. The convoluted 
tubes may contain casts, or they may be filled with red blood 
corpuscles; sometimes they contain colloid matter, which dm 
be mixed with fatty and epithelial dibrls. Leyden in one case 
found the convoluted tubes full of masses of fat globnles, and 
Virchow, who had observed similar appearances, thought they 
indicated that the disease was the result of a genuine fat embolism, 
rather than a primary disease of the glomeruli. Haemorrhages 
into the substance of the kidney are not so numerous nor so 
extensive as in other forms of acute nephritis, but sometimes 
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they may occur between the convoluted tubes and around the 
glomeruli. The intertubular vessels and the afferent arteries 
are generally found to be distended. 

Similar changes, in less marked form, may be present if 
death should occur in the earlier stages of puerperal nephritis; 
in fact, if the first attack should not prove fatal, and if subsequent 
pregnancies are associated with continuous albuminuria, the 
post-mortem appearances closely resemble those of the later 
stages of chronic nephritis, the kidney becoming smaller than 
usual, the surface granular, and the capsule more or less 
adherent. 

Occasionally, changes in other organs are associated with 
puerperal nephritis ; catarrh of the urinary organs and pyelo- 
nephritis have been described. Yellow atrophy of the liver has 
been met with, and hemorrhages into the liver and lungs have 
been attributed to bacillary action. Cerebral ansemia and 
oedema have also been mentioned, and, according to Wiedow, the 
white infarcts which may be found in the placenta are to be 
regarded as a consequence rather than as a cause of the renal 
disease. 

Symptoms. — During the early stages of puerperal albuminuria 
or puerperal nephritis the condition is extremely likely to escape 
observation, since it is generally devoid of urgent symptoms. 
Usually, it is only in the later months that symptoms develop, 
and even in such cases, unless the urine is examined, the cause 
may be overlooked. The amount of urine passed in the twenty- 
four hours is as a rule reduced. Sometimes its reduction is not 
very great, and daily measurements may be required to prove 
that the quantity is not the same as in health. Before the 
development of more urgent symptoms, the amount commonly 
undergoes a sudden decrease, and the degree of reduction will 
furnish a fair indication of the prospect of other dangers. The 
specific gravity is generally increased slightly, and within certain 
limits it varies inversely with the quantity of urine excreted. 
Sometimes the specific gravity rises to 1022 or 1028, but rarely 
beyond this, and it practically never reaches the high specific 
gravity so often met with in acute nephritis. An exceptionally 
high specific gravity, 10-1-2, has been recorded by Dr. Deahofe : ' 
1 /ourn. Amer. Med. Alt., September 27, 1890. 



228 



ALBUMINURIA AND ERIGHTS DISEASE 



it occurred on one occasion in the course of a case of very marked 
albuminuria, which attacked a previously healthy primipara in 
the fourth month of pregnancy ; in the fifth month she had 
cedema of the lungs and dropsy, together with dimness of vision, 
sickness, and convulsions. Labour was induced, after which 
she rapidly convalesced. She subsequently was delivered of 
another child without the recurrence of albuminuria. 

With the termination of labour the amount of urine passed 
speedily returns to the normal quantity, while the specific 
gravity also tends to become more natural. The urine is 
generally dark, but it is rarely smoky or red, as in cases of 
acute nephritis. The deposit often contains various forms of 
casts; hyaline, granular, and fatty casta may be found, and 
sometimes degenerated renal epithelium is present. The 
amount of deposit is, however, very much less than in c 
of acute nephritis. The quantity of urea is usually reduced, 
and sometimes it has been considerably lessened just before 
convulsions. 

Albumin is constantly present in cases of puerperal nephritis, 
and although, as has been already indicated, cases of eclampsia 
may occur independently of the presence of albumin, it 
generally present in fairly large quantities, and it is curious to 
note that the proportion appears to be far greater than in any 
other form of nephritis. During the earlier months of pregnancy 
the amount may be small, but it increases rapidly during the 
later months, and it is generally to be found in great abundance 
before convulsive seizures. As in other forms of nephritis, 
dropsy may be observed, and although in the course of preg- 
nancy it is by no means uncommon to find swelling of the 
lower extremities unasBociated with albuminuria, yet when 
the effusion affects the trunk and liice, as well as the extremities, 
it affords fair presumptive evidence of that disease. The 
dropsy of puerperal nephritis is more diffuse, and it differs 
from the dropsy of ordinary acute nephritis in its gradual 
development. Very often the effusion is not considerable, 
although it is fairly widely spread, and when once established 
it mostly continues until delivery. In exceptional cases, the 
amount may l>e so great as to interfere with locomotion. The 
dropsy of puerperal nephritis further differs from that of acute 
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nephritis, inasmuch as it seldom involves the serous cavities ; 
the pleura and the pericardium are comparatively rarely affected. 

Disturbances of digestion are so frequent in pregnancy that 
when they co-exist with albuminuria it is often difficult to 
decide whether there is any connection between the two condi- 
tions. It has been held that with puerperal nephritis the 
nausea and vomiting are more protracted, and that they occur 
throughout the day, whilst in simple pregnancy these symptoms 
are generally limited to the earlier honra. It must be remem- 
bered, however, that in many cases of pregnancy the rule of 
morning vomiting and nausea does not always hold good, 
and it would therefore be unsound to take these symptoms 
too seriously, if they are not supported by other evidences of 
nephritis. 

Changes in the circulatory system have been observed in 
connection with puerperal nephritis. The alteration in the 
blood has been already referred to, but the anmmic appearance 
is generally not so noticeable as in other forms of acute renal 
diseases. Sometimes the pulse is slow and full, and the blood 
pressure is increased. Purdy lays stress upon the frequent 
occurrence of cardiac complications in nephritis of puerperal 
origin, although he admits that the majority of cases which 
have come under his observation have been those in which 
nephritis has either continued through succeeding gestations 
or reappeared in them. He describes hypertrophy of the left 
ventricle, which he thinks runs a more rapid course than the 
cardiac hypertrophy associated with genuine cirrhosis of the 
kidneys ; he mentions one case in which Dephritis was present in 
two consecutive gestations, and was associated with very marked 
dilatation of the heart, which proved fatal within eighteen 
months from the date of the first gestation. He considers that 
cardiac complications are much more frequent in the late stages 
of puerperal nephritis than in chronic renal inflammation from 
other causes, primary cirrhosis of the kidney excepted. 

It is somewhat difficult to reconcile these statements with 
the general experience of the after-history of cases of puerperal 
nephritis. It is well known that during pregnancy the cardiac 
muscle hypertrophies independently of any pathological com- 
plication. Usually after delivery in cases of puerperal nephritis 
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the albumin and other indications of renal affection speedily 
disappear, and it is very difficult to understand how the changes 
described by Purdy can be harmonised with the general clinical 
history of these cases. 

Whatever view is taken of the etiology of puerperal 
eclampsia, there is no doubt about the frequency with which 
these attacks are associated with albuminuria. According 
to some authors, they are to be regarded as dependent upon a 
common cause, in all probability the presence of some poison 
in the blood. Saft ' thinks the cause of ' pregnancy kiduey ' is 
probably an auto-intoxication of the organism by a product of 
metabolism daring pregnancy, and he considers that the over- 
loading of the organism with this virus gives rise to eclampsia. 
He states that the changes which occur in the kidneys and other 
organs in eclamptic patients are of a secondary character. 
On the other hand, these convulsive seizures, occurring, as they 
mostly do, when the quantity of urine is much reduced, when 
the proportion of albumin is high and the urea diminished 
have been attributed to uraemia. That this theory is not always, 
if ever, tenable is shown by fairly numerous observations of c: 
of eclampsia without albuminuria, or any other alteration i: 
urine. In all probability Sir William Roberts is correct 
thinking that we must admit the existence of several fort 
of convnlsions associated with pregnancy. Undoubtedly b 
cases are entirely dependent upon confirmed and chronic Bright's 
disease, since there is no reason why women who are already 
the subjects of Bright's disease should not become pregnant. 

In a large number of cases of albuminuria during pregnane; 
convulsive seizures occur. Rosenstein has stated that 25 j 
cent, may be affected in this way. The convulsions may o 
at any time, but they appear to be most frequent towards i 
end of pregnancy. Sometimes they begin during partoritioi 
less commonly before the commencement of labour i 
delivery. The convulsions are usually preceded by wandering, 
and occasionally by some degree of depression ; headache and 
gastric disturbance may indicate the approaching danger, 
type the eclamptic attack strongly resembles an epileptic 
bat the duration is usually longer, and the successive tits folloi 
' Archiv/Ur Gyndkol., vol. 1i. part 2. 
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each other with great rapidity. The paroxysms are noteworthy 
for their violence, bat sometimes the tonic element predominates, 
sometimes the clonic. At the commencement of the attack 
there ia usually considerable cyanosis, with strongly pulsating 
carotids and turgidity of the superficial and deep-lying veins of 
the neck, and during the paroxysms the breathing is stertorous. 

The pulse increases in rapidity, often to about 100 ; a 
quicker rate of pulse has been regarded as an unfavourable sign. 
Generally there is some rise of temperature during the attack, 
but. frequently, after the seizures are over, the temperature falls 
to normal or below normal. Aa in an epileptic attack, the 
tongue may be bitten, and foam, frequently blood-tinged, may 
appear at the mouth. Consciousness ia sometimes regained 
after the first attack, but when the attacks succeed each other 
with great rapidity, the intervals are sometimes marked by a 
comatose condition. The number of convulsive seizures varies 
greatly : it has been estimated that five or six occur, on an 
average, and the risks are increased as this average ia exceeded. 
If the patient regains consciousness, she is frequently found 
to be blind, this interference with vision corresponding closely 
with ura?mic amaurosis. As in the latter condition, the sight 
may be restored, but frequently the restoration is only partial. 

Amaurosis sometimes occurs independently of eclamptic 
seizures, and it may be the first indication of the threatened 
danger. In cases that recover, the sight is generally speedily 
regained. In some few cases a condition comparable with 
albuminuric retinitis may supervene, when the usual retinal 
changes may be discovered on ophthalmoscopic examination. 
It has been stated that when this condition is present the 
nephritis is in all probability of a chronic, permanent character ; 
but I have seen at least one case in which albuminuric retinitis 
was associated with other albuminuric symptoms before delivery, 
and remained subsequently, even when the urine was free from 
albumin. 

It has been suggested that some form of indigestion may in- 
crease the severity and the continuance of the attacks. Zweifel ' 
was unable to find any evidence in support of this supposition. 

Copious diuresis during eclampsia is generally regarded as 
' Oenlratblatt far Gynakola/ie, Nob. 16, 47, and 48, 1895. 
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a favourable symptom, and when it occurs it is UBually accom- 
panied by rapid diminution in the quantity of albumin. Other 
nervous symptoms have been described in connection with 
puerperal nephritis. Headache has been stated to be more 
severe than in other forms of nephritis, and the premonitory 
value of this symptom as an indication of danger from eclampsia 
lias already been referred to. Neuralgic pains in the loins 
are said to be frequent in such cases, and, inasmuch as these 
are mostly present when the urine is greatly diminished in 
quantity, it has been suggested that they may result from 
temporary compression of the ureter. Whether this explanation 
is correct or not, it is at least certain that the pain subsides as 
the quantity of urine increases. Fiirbringer says that serious 
after-effects, such as secondary inflammation of internal organs, 
are always to be feared in connection with puerperal nephritis; 
and he also considers that the more acute the onset of the 
attack, the easier is the complete recovery. 

Coarse and duration. — The course of the albuminuria in 
connection with pregnancy is not marked in the slighter stages 
by any prominent symptoms. In many cases of albuminuria 
the general health may remain apparently unimpaired, even 
when dropsy occurs during the later months of gestation. If 
dropsy affects the lower extremities only, it is probably to be 
attributed to pressure rather than to a form of nephritis. If it 
becomes general, and if at the same time the urine diminishes 
markedly in quantity, the prospects of eclamptic seizures are 
greatly increased. Although seizures may be deferred until 
after delivery, they generally occur during labour, and they 
frequently lead to premature delivery if they occur at an earlier 
Btage. If dropsy and albuminuria are present in marked 
quantity during the seventh month of pregnancy, death of the 
fcetus generally results, and is followed by abortion. If the 
patient recovere from the eclamptic attacks, and survives the 
risks of the later stages of labour, the indications of nephritis 
speedily pass away. Sometimes, however, the urine remains 
albumtuous, and atrophic changes in the kidney ensue, 
accompanied by the ordinary symptoms of chronic Bright'a 
disease. Under these circumstances, the risks in subsequent 
pregnancies are enormously increased ; but otherwise, it is 
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generally held that the nephritis consecutive to pregnancy runs 
a shorter course than any other form of chronic nephritiB. 

Diagnosis.— The diagnosis should not present any great 
difficulty. The presence of albumin alone does not necessarily 
stamp the case as one of puerperal nephritis. In puerperal 
nephritis the amount of albumin is generally considerable, and 
the urine contains casts — hyaline, granular and epithelial — - 
and occasionally also some renal epithelium. The eclamptic 
seizures may be mistaken for genuine epilepsy or for hysterical 
convulsions, and the danger of this error is greater if the earlier 
symptoms have not been closely observed. Hysterical attacks are 
rarely followed by deep coma. On the other hand, a comatose 
condition during labour may result not only from eclampsia but 
also from some organic cerebral disease; but in this case, also, 
much help is usually derived from a consideration of the 
previous history of the patient. The frequent absence of 
blood from the urine is an important guide. If during 
pregnancy the urine becomes not only highly albuminous, but 
also deeply blood-tinged, there is fair presumption in favour of 
acute nephritis rather than of puerperal nephritis. 

Proffnosie. — The prognosis of puerperal nephritis largely 
turns on the occurrence of eclampsia. Cases free from 
eclampsia usually do well. The prognosis is also influenced by 
the quantity of urine passed daily : when much reduced, the 
prognosis is generally grave, especially if the specific gravity 
does not rise in proportion to the reduction of quautity. 
When eclamptic attacks occur, the prognosis is influenced by 
the time of their occurrence; they always increase the danger 
both to the mother and to the child, since 25 per cent, of the 
cases terminate fatally, Attacks occurring after delivery are 
more favourable than those which precede delivery, and the 
number of seizures, the duration of the individual convulsion, 
and the frequency with which the convulsious recur, are points 
of great importance. 

Prognosis is also influenced by the pulse and the temperature. 
When the pulse shows little or no improvement hi the intervals be- 
tween the seizures, and, as Zweifel mtates, when a rise of tempera- 
ture comes on early, the prognosis is unfavourable, while if the 
rise of temperature is rapid and steady the case will end fatally. 
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The prognosis is atsolargely influenced by the nature of the 
convulsions. If they are of short duration, and if conscious- 
ness is retained in the periods between them, the prognosis 
is more favourable than when the seizures are violent, frequent, 
and when deep coma is present in the intervals. 

The death rate from eclamptic seizures is remarkably high ; 
Rosenstein places it at at least 40 per cent. Sometimes the 
end occurs as the result of pulmonary cedema or apoplexy; 
sometimes the patient sinks exhausted owing to the frequent 
repetition of these severe seizures. 

Treatment. — Considerations of treatment may be divided 
into three groups: (1) Cases of albuminuria occurring during 
pregnancy; (2) Cases of undoubted puerperal nephritis; and 
(3) Cases of eclampsia. 

Cases of albuminuria may occasionally call for the adoption 
of Special hygienic measures: the diet should be regulated and 
rendered as n on -nitrogenous as possible. Frequently, benefit 
results from the adoption of an exclusive milk diet, and this diet 
becomes imperative if there is reason to fear that nephritis is 
the cause of the albuminuria. It is comparatively rarely th: 
the milk diet disagrees, but the principles of treatment in bdi 
cases are similar to those already mentioned in connection i 
acute nephritis. 

Ferr6 ' maintains that milk treatment is most efficient fro 
a prophylactic point of view. He Btates that he has never > 
fits occur in any patient who has been subjected to milk diet for 
over a week, nor any other trouble of a toxic origin ; but he if 
emphatic in saying that albuminuria does not necessarily ce&s 
during the employment of a milk diet. He lays great stre 
upon this point, Bince he believes that many obstetricians i 
give up milk diet when it is fonnd that albuminuria and cedei 
persist. 

Whenever albuminuria has been detected in the ( 
pregnancy it is advi.-;iljl»* lo keep ;m accurate record of t 
amount of nrine passed daily. If the amount undergoes suddi 
reduction, and if other symptoms point to the occurrence i 
puerperal nephritis, it may be necessary to employ variot 
diuretics. Alkaline salts, such as potassium citrate or acet&te 
1 L'ObtUhiqus, Nov. 10, 1806. 
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are particularly indicated in these cases, and, as in acute 
nephritis, it is advisable to give these in sufficient doses to 
render the urine alkaline. If these measures are not sufficient 
to raise the urine to the daily standard, no harm is likely to 
result from the administration of other diuretics which act 
on the circulatory organs as well as on the kidney. Thus the 
preparations of digitalis or of strophanthus may be ad- 
ministered, provided always that the urine is free from admix- 
ture with blood. Under these drags the pulse may be kept 
bolh regular and full, and the quantity of urine is also generally 
increased. It is necessary, at the same time, to watch carefully 
against the natural tendency to constipation, which, as in other 
cases of nephritis, may favour the occurrence of severe symptoms. 
If general dropsy is present, some authors recommend the use 
of hot air baths in conjunction with hot drinks, so as to favour 
diaphoretic action. 

Of the special forms of treatment for eclampsia, it may be 
said at once that these are socondary in importance when 
compared with obstetric questions. It is generally held that 
the obstetric treatment should consist in as rapid delivery as 
possible. One of the most anxious problems for the practitioner 
to deal with is the question of when it is right to hasten labour. 
Undoubtedly, in many cases the safety of the patient, and equally 
that of the child, depends largely upon premature delivery. 

In cases of nephritis of j>iTgnancy, Zweifel would never 
hesitate to bring on premature labour, but, while advocatiug the 
rapid emptying of the uterus, he is opposed to Csesarean section. 

On these points the reader is referred to text-books on mid- 
wifery. 

Short of the adoption of measures calculated to accelerate 
delivery, some advantage may, however, result from variouB 
modes of treatment. Many practitioners are greatly in favour 
of bleeding, and in selected cases, where patients are of a 
plethoric type, and where their strength has not been previously 
reduced by prolonged albuminuria, there is no doubt that 
venesection has proved beneficial. This treatment, however, 
should not be attempted in those who are debilitated and 
anaemic. Some advantage has accrued from the use of various 
nitrites: nitrite of amyl has been recommended for inhalation, 
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and nitroglycerine has also been administered ; bat tb« 
remedies should not be essayed if the convulsions occur in 1 
course of labour, since the relaxation of involuntary muscle tine 
to the action of the nitrites might favour the occurrence of 
haamorrhage. As in ordinary uraainia, hypodermic injections of 
morphine have been recommended, but, although they appear to 
diminish the frequency of eclamptic seizures, they undoubtedly 
add to the risk of the child, and the morphine treatment has 
therefore been given up as dangerous and mischievous. 

When the eclamptic seizures are frequent, chloroform has 
occasionally been administered by inhalation, and hydrate of 
chloral has been given as an enema, and for both of these some 
satisfactory results have been claimed. A few years back, 
pilocarpine was largely recommended for puerperal eclampsia, 
but modern practice is decidedly against the use of this drug in 
these cases. 

Some years ago Dr. John Phillips reported to the Obstetrical 
Society of London the results of some experiments bearing on 
the effect of pilocarpine in inducing labour pains, 4c. ; after a 
study of the literature of the subject, he concluded that pilocar- 
pine was a dangerous drug to use, several women having died 
within a few days from acute bronchial or pneumonic symptoms, 
while in other patients it had induced excessive secretion in the 
bronchial tubes, a condition attended by risk in this class of ci 

Zweifel recommends the administration of vegetable arid- 
in large quantities, but in an extremely dilute form, and 1 
thinks these should be given even to patients who are unconscious. 
The object of this treatment is to prevent the formation of blood 
clots and minute thromboses, which imply the presence of a 
poison in the circulation, and are found in the blood, in the liver, 
in the lungs, and in the brain of the eclamptic. 




CHAPTER X 

RETINAL CHANGES IN BRIGBT'S DISEASE 

In many cases of advanced kidney disease complaint of altered 
vision may be made, and attention may thus be directed to the 
condition of the retina. Sometimes the complaint is merely of 
more or leas dimness of vision, which may affect the whole field, 
but more usually involves only certain regions, and is perhaps 
more marked on one aide, so that when one eye is closed 
some clouding of one portion of the field of vision may be 
experienced, although when both eyes are open there is little to 
attract the notice of the patient. Sometimes the whole field of 
vision is obscured, as though the patient were looking through a 
dark cloud, This condition is most commonly met with after 
one or more nnemic convulsions. More rarely, under similar 
circumstances, central vision may be lost, or complete blindness 
may ensue. In many caseB of chronic Bright's disease, retinal 
changes may be discovered by the ophthalmoscope in the total 
absence of any apparent change of vision, or of complaint con- 
cerning the sight. Such cases come more especially under the 
notice of the physician, while those in which the sight is gravely 
affected may first be recognised by the ophthalmic surgeon. In 
any case, however, when there is reason to believe that chronic 
kidney mischief is present, it is always well to examine the fundus, 
both on account of the frequency of grave retinal changes without 
subjective symptoms, and also because of the serious prognostic 
indications thereby afforded. It must be remembered, however, 
that in some cases of nnemic poisoning, when the disturbance of 
vision is moBt marked, no oIivloub changes may be found in the 
fundi. Transitory (edema of the discs has been described by 
Dobrowolsky, and Litten has noticed swelling and cloudiness of 
the disc; but these appearances are certainly unusual, and, as 
a rule, so transient as to escape general observation. Before 
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describing the retinal changes more commonly met with, it may be 
well to indicate that, although they are not to be found in cases 
of acute kidney disease, they supervene sometimes with great 
rapidity in cases of chronic kidney disease complicated by an 
acute exacerbation ; hence, in cases of doubt, where the urine is 
scanty and blood tinged, the formation of an accurate diagnosis 
may often be assisted by an examination of the fundus. Marked 
retinal changes are essentially characteristic of cases which have 
already reached a chronic stage; thus they are frequently 
present in advanced stages of nephritis consecutive to scarlet 
fever or occurring during pregnancy ; they are common in cases 
of renal cirrhosis ; but they are not to be met with in cases of 
primary lardaceous degeneration, although occasionally they 
may be found when the lardaceous changes are associated with 
chronic atrophic changes. 

The retinal changes in Blight's disease have been enumerated 
by Sir William Gowers as follows: — 



1. Diffused opacity from 

cedema. 

2. White patches. 

3. Hemorrhages. 



i. Optic papillitis. 
5. Diffused retinitis. 
G. Atrophic changes coiu 
tive to inflammation. 



Of these conditions the first three are fairly common, the lai 
three are rare. To the above list should perhaps be added t 
occasional occurrence of extensive retinal detachment, whicl 
seriously impairs vision. The white spots and patches are mos 
commonly the first retinal changes to be recognised, though th* 
are not always perhaps the first to appear. The white patch* 
are at first due to aggregations of white corpuscles, and tht 
are frequently accompanied by retinal haemorrhages. Later tJ 
corpuscles undergo fattv and ebolesterin degenerative changi 
Mr. Marcus Gunn ' has called attention to a hyaline condition oft! 
arteries in some cases of renal disease, and associates this o 
dition with the pre-albuminuric rise of tension noted by Mahomet 
Mr. Marcus Gunn exhibited before the Ophthalmol ogical Societ 
(May 5, 1 892) a patient with ophthalmoscopic evidence of si 
changes associated with chronic renal disease, and of incr 

1 Trail*. Ophihaln. Soc, vol. siL, 1892. 
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From a man, set. 23, who appeared to have originally 
contracted acute nephritis from exposure to cold and 
wet. Fresh exposure brought on a subacute attack, 
marked by severe headache and sickness, which were 
followed closely by three convulsive seizures. The sight 
failed after the first unemic attack. 

The drawing shows numerous hamorrhages, and white 
patches. Some patches in the macula are small, but 
others round its margin are of larger size, some almost 
circular, others of irregular shape and size. The arteries 
are in several places lost behind the white patches. 

From a drawing by Mr. A. Stanford Morton. 
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arterial tension. He described the condition as follows : ' The 
arteries have an exceptionally bright reflex ; the central lights 
streak ia very distinct and sharp, while the whole surface of the 
vessel is of a somewhat lighter colour than usual. They have, 
in consequence, a metallic appearance somewhat like what would 
be presented by bright copper wire. This condition has been 
observed in many cases of chronic albuminuria, and in several 
cases where no albumin was found, but where high arterial 
tension suggested the probability of changes in the arteries 
similar to those usually associated with chronic renal disease. 
The ophthalmoscopic appearance is presumably due to hyaline 
degeneration of the arterial walls.' Attention was also directed 
to the effect produced on the veins by arteries overlaying them. 
Where an artery, even a small twig, passes over a retinal vein, 
the circulation in the latter is much impeded. In Borne cases 
the vein is indistinguishable just at the spot where it is crossed, 
and is evidently distended for some distance peripherally from 
this point. There is a liability to the occurrence of haemorrhages 
from a vein thus distended with blood, and the appearance must 
be interpreted as an evidence of high arterial tension. In a 
case shown to me by my friend Mr. Stanford Morton, this 
hyaline change in the arteries was very obvious: the arteries 
appeared to be much smaller than usual, and the arterial changes 
were accompanied by white patches and streaks of hemorrhage, 
fhile the urine contained a considerable proportion of albumin. 
The while spots of chronic albuminuria vary much in size ; 
iey may consist of numerous minute round dots, or they may be 
fused into irregular patches, as large as the disc. Sometimes they 
are grouped together close to the disc ; but frequently they form 
fanlike streaks radiating round the macula. The small spots iu 
the neighbourhood of the yellow spot are often regarded as the 
initial stages of degeneration, and similar changes, possibly due 
to a similar degeneration, are sometimes to be met with in dia- 
betes. The larger, more irregular patches round the disc seem 
to be due to later changes. Associated with these white 
degenerative patches is the diffuse opacity which has been 
described as spreading more or less over the whole of the 
retina. This condition, although it has often been mentioned, is 
not easy to recognise ; the fundus so frequently varies in colour 
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that in any given case it may be difficult to be certain tbat t 
pallor ia not a norma! condition. 

Though retinal hemorrhages are often associated with I 
white spots, they may sometimes be met with alone. 
their position in the nerve fibre layer of the retina they ) 
often ' flame shaped ; ' they may form mere streaks. 
panying the vessels, or, if large, they may be of i 
outline, especially if they penetrate into the deeper layers o 
the retina. 

In severe and rapidly fatal cases of Blight's disease a I 
neuritis or neuro-retinitis may supervene, with complete ob« 
ration of the disc : in such cases there are usually many hte 
rhages and many white spots, the latter being, 
according to Sir William Gowers, large, rounded, and 
edged. The arteries are small, and, indeed, difficult to f 
while the veins are distended and tortuous, Sometimes j 
artery may be detected crossing a vein, and the latter may t 
be distended at the distal side, and collapsed at the proxi 
In milder cases, when the hemorrhages occur singly, they n 
in time reabsorb to a large extent, bnt the contracted and enipi 
appearance of the arteries may persist. 

Although the retinal changes in albuminuria c 
affect both eyes, they are generally more advanced on 
side than the other. Cases, however, occasionally occur 
which one eye appears normal, while the other shows advar 
changes. Mr. Henry Eales, of Birmingham, 1 describes a c 
occurring in a man, aged twenty-five, who complained of lose o 
sight in the left eye, which presented all the typical app« 
ances of albuminuric retinitis, while the right eye was noi 
The dimness of vision, described like ' a clond over the upp< 
part of his sight,' was noticed the day after a fall in which l 
had twisted his left side. The urine contained albumin in sin 
quantity : there was no history of scarlet fever, syphilis, or otfc 
illness, but the man had been a heavy beer drinker for se 
years previously. The retinitis is described as typical, 
retina being covered with large milky opaque effusions, with ■ 
few haemorrhages, the yellow spot and disc being chiefly affec 
Four months after treatment the disc was white and atrophi 
1 Med. Times and Qaiettt, December 30, 18B4 
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From the same patient as Plate X, This drawing was 
made four months later, shortly before the death of the 
patient. In the interval he had suffered much from 
headache and sickness. The urine was pale, with per- 
sistent froth, sp. gr. ioio, and a very large amount of 
albumin was present. Numerous leucocytes were found 
together with many large hyaline and granular casts. 

This drawing shows the great change which may 
occur within a few months. Many arteries are now seen 
as fine white lines, while the veins are relatively larger. 
The changes at the macula are more evident. Some of 
the white patches previously present have undergone fatty 
degeneration and present a more glistening appearance. 
From a drawing by Mr. A. Stanford Morton. 
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and the margin blnrred ; the retinal arteries were reduced to 
threads, and several glistening dots existed all round the 
macula, The urine showed merely a trace of albumin after 
breakfast, but at no other time during the day. 

In this case, the nature of the part played by the albumi- 
nuria seemB somewhat open to question ; no casts were found 
at any time, and the history suggested a traumatic cause, rather 
than chronic nephritis. Mr. Nettleship, commenting on the 
choroidal patches in this case, observed that they were 
abrupt, very white and rather large, and unlike those due to 

re retinitis, and he considered that the disc was sugges- 
tive of a rather slow arterial thrombosis. Yvert ' reports an 
interesting case of unilateral albuminuric retinitis. It occurred 
in a man forty-three years of age, who, during life, presented 
profound cachexia, with general anaemia; the urine contained 
a considerable quantity of muco-pus and albumin On oph- 
thalmoscopic examination, the right eye appeared perfect, but 
the left eye exhibited well marked and advanced nephritic 
alterations. At the autopsy the right kidney, the right renal 
artery, vein and ureter were absent, although the aupm-reual 
capsule was in its usual place. The left kidney was en- 
larged, and weighed eleven and a half ounces. It presented 
the usual appearances of parenchymatous nephritis. Yvert also 
refers to some cases in which contusion of one kidney was 
followed by anaemia, which was always much more marked on 
the injured side, and he suggests that possibly any irritation 
proceeding from one kidney is capable of acting, through the 
sympathetic, on the whole capillary system of the corresponding 
side, bringing about circulatory disturbances in the retina, as 
well as elsewhere. 

The more general rule, however, in cases of retinitis due to 
nephritis is for both eyes to be implicated, although unequally so. 

Regarding the causation of the various retinal changes in 
chronic kidney disease, many theories have been put forward, 
but the most scientific seems to lead to the conclusion that the 
high arterial tension of Bright 's disease is probably the prime 
factor. The high tension is certainly responsible for the hfemor- 
rhages, while the degenerative white patches may probably 
1 Ilccueil d'Ophthal., 1884. 
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be ascribed to the same cause. It is reasonable to i 
that high arterial tension may result in deficient circulate 
through the capillaries, and that this may in turn lead 
impaired nutritive force. This hypothesis is supported by t 
fact that the white patches are most common in those parte o 
the retina which are comparatively poorly supplied with vess 
The theory, however, is imperfect, unless it be kept in mind t 
kidney disease is associated with a general dyscrasia, whic 
doubtless exerts an influence upon the nutrition of the retin 
It would otherwise be extremely difficult to account for the wel 
known frequency of retinal changes in the albuminuria i 
pregnancy. 

The diagnostic value of these various changes is relativ< 
small. Taken alone, they suggest an immedinte examination ( 
the water, and may thus help in calling attention to the serioin 
underlying cause, but the number of cases in which attention i 
thus first directed to the urine is relatively few. The conditio 
has mostly been realised long before an examination of the 
retina is made. On the other hand, although the retiuaJ 
appearances are so well marked, they are not in themselves 
characteristic of Bright' s disease alone. The neuritis and neuro- 
retinitis are frequently observed in cases of cerebral tumour and 
of ansemia, as well as in many other conditions. The hemor- 
rhages may be met with in various blood diseases, such 
purpura, leucocythoemia, pernicious anemia, and septicemia, 
and also in malaria and scurvy ; while, as previously noted, 
white patches similar to those found in chronic Blight's disease 
have also been met with in some cases of diabetes. 

The prognostic value when the co-existence of albuminuri 
has been established is less open to question. It is important, 
however, not to lay too much stress upon the presence of the 
small white spots of degeneration ; these are commonly the only 
retinal change in the albuminuria of pregnancy, and this con- 
dition (unless grave structural renal changes co-exist) generally 
disappears shortly after delivery. Saundby states that white 
specks were found in five out of fourteen of his cases of so-called 
functional albuminuria, but he does not give the data upon 
which these caaea were regarded as functional rather than 
organic. In an important paper on the prognosis of neuro- 



PLATE XII. 

ALBUMINURIC AND DIABETIC NEURO- 
RETINITIS. 

From a man, set. 58, who stated that sugar had been 
found in his urine about eight years before he came under 
our observation. The urine was pale, frothy, sp. gr. 
1020, and it contained much sugar and much albumin. 
In this case the renal changes are probably secondary 
to the diabetes. 

In addition to white patches and haemorrhages, this 
drawing- shows great reduction in the size of the arteries 
and curious moniliform dilatations upon the veins 
together with a large number of new vessels, greatly 
obscuring the disc. 

From a drawing by Mr. A. Stanford Morton. 
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retinitis in Bright's disease ' Dr. Miles Miley gives the result 
of an enquiry into the duration of life in cases of albuminuric 
retinitis seen at the London Hospital. It is possible that his 
figures are rather too high, as the patients were all sufficiently ill 
to necessitate admission as in-patients rather than treatment as 
out-patients, but his results are none the less striking in their 
confirmation of the grave prognosis to be assigned to similar 
cases. He found that the eyes had been examined in 156 cases 
of chronic renal disease ; in 105 cases the eyes were normal, in 
the remaining 51 they were affected. Of the 105, only 28 
(i.e. 26 per cent.) died in hospital ; but of the 51, 25 (i.e. 52 
per cent.) died in hospital. He followed up the subsequent 
history of the remaining 20, and he found that, with the excep- 
tion of six who could not be traced, all were dead at the time his 
paper was written. One had lived eighteen months, two four- 
teen months, and the rest had all died under twelve months 
from the time they left the hospital. AH these caseB were, 
doubtless, severe at the time they came under observation in 
the wards, but they confirm the bad prognosis which is 
generally assigned to a case of renal disease with marked 
retinal changes. 

As has been previously remarked, however, an exception must 
be made in favour of the diffuse retinitis which is occasionally 
met with in the albuminuria of pregnancy. Unless the condi- 
tion is due to antecedent kidney disease, the state of the retina 
and the nature of the urine commonly improve rapidly after 
delivery. 

Dr. Lomer * records the case of a multipara who, in the 
eighth month of pregnancy, complained of intense headache and 
defective sight. There was no cedema, but the urine was 
loaded with albumin and full of finely granular and hyaline 
casts. In spite of milk diet and rest in bed, the headache and 
impairment of sight increased. Premature labour was induced, 
and directly after delivery the headache diminished. The 
albuminuria disappeared on tbe fifth day after delivery, but the 
defective vision remained longer. 

These cases are by far the most hopeful, so far as recovery 

1 Brit. Med. Journ., 1888, i. p. 248. 
' Cmtraibl./. OjfnSh., No. 43, 1890. 
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from the retinal affection is concerned; but in true albuminuric 
retinitis, although the appearances may change considerably, the 
retinitis commonly persists to the time of death. The haemor- 
rhages may vary in degree and in number, the white spots may 
become smaller, but indications of retinal changes, once present, 
appear always to remain to the end of life, which is generally 
not far distant. The gravity of the prognosis, when the case is 
really one of albuminuric retinitis, shonld lead to the utmost 
caution in dealing with retinal changes. The appearances are 
often fallacious, since they may result, from other causes ; but 
when any of the retinal changes above described co-exist with 
albuminuria and with vascular lesions the diagnosis is almost a 
matter of certainty, and the prognosis is grave. Hence the 
recognition of these retinal changes should entail further careful 
examination before any prognosis is given. 




PLATE XIII. 

RETINAL CHANGES. 
Three Years after Acute Albuminuric Retinitis. 

Drawing from the retina of a woman, <et. 41, in whom 
premature labour had been induced on two occasions 
owing to albuminuria. When first seen three years 
ago the appearance of the fundus was much like that 
shown in Plate X, After the first delivery she rapidly 
improved, but on the second occasion labour was followed 
by insanity which lasted three months. When this 
drawing was made her general health appeared good, 
but the urine was very pale, its sp. gr. was only 1010, 
and it contained a very small amount of albumin, 
together with granular casts. There are numerous 
minute white degenerative spots in and round the 
macula, and some few of larger size irregularly scattered. 
The arteries are very small, and some branches appear 
to be occluded. The margins of the disc, which is pale, 
are sharply differentiated. 

From a drawing by Mr. A . Stanford Morton. 
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Three years after Acute Albuminuric Retinitis. 
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CHAPTER XI 

LARDACEOUS DISEASE OF THE KIDNEY 

Although it is convenient in a book like the present to consider 
lardaceous disease of the kidney as a separate disease, its position 
is not comparable to that of the diseases already described, since 
it occurs as a sequel to other well-known conditions, and not 
as a primary renal affection. Its occurrence may produce fresh 
features, but the patient has been already suffering from well 
marked symptoms belonging to the primary disease. It presents 
another distinctive characteristic in being frequently allied with 
similar changes in other organs, such as the liver and the spleen, 
and the clinical aspect of the case is thus liable to be very com- 
plicated, since we have to consider the features of the original 
disease, as well as those which are produced by the renal affec- 
tion, and possibly those resulting from the alteration in other 
organs. 

It is convenient to describe lardaceous disease of the kidney 
in this place, partly because the symptoms merit attention and 
partly because the lardaceous change is very frequently accom- 
panied by one or other of the forms of chronic nephritis which 
have been already mentioned. By itself, lardaceous disease of 
the kidney does not truly represent a form of Blight's disease, 
but both anatomically and clinically the occurrence of lardaceous 
degeneration frequently accompanies the changes due to chronic 
nephritis. The primary change of lardaceous disease is one 
affecting the renal vessels ; the other constituents of the kidney 
may sometimes be intact — more commonly they show signs of 
chronic inflammation. 

The disease has been described under numerous different 
names, as, for example, waxy, colloid, amyloid, albuminous, or 
scrofulous enlargement, the selection of the name being frequently 
due to ideas respecting the chemical changes produced in the 
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vessels of the kidney. Of the nameB above mentioned, amyloid 
is open to the objection that the degeneration produced is not 
starch-like in character; scrofulous enlaryement is misleading, 
since frequently the kidneys may be normal in size, or occa- 
sionally somewhat reduced, moreover the disease does not always 
depend upon scrofula; the terms lardueewut and waxy are those 
which are least open to objection, since they express nothing 
more than the appearance presented by the kidney. 

The leading features may be briefly summarised. Tin* 
disease commonly results either from protracted suppuration or 
from syphilis. Tubercular changes are sometimes credited with 
being able to induce lardaceous disease of the kidney, but it is 
doubtful whether this is possible unless the tuberculosis is 
associated with profuse suppuration. The cut surface of the 
kidney gives a characteristic reaction with an aqueous solution 
of iodine. With regard to size, the organs are sometimes un- 
altered, though sometimes they are very large and pale, owing to 
the development of parenchymatous nephritis. At a later stage, 
if the disease lasts long enough, the kidneys become smaller 
and the surfiice becomes granular. The amount of urine is, as 
a rule, greatly in excess of the normal quantity. It is pale in 
colour, like diabetic urine, and it contains a large quantity of 
albumin. The character of the urine is, however, dependent 
njif.ii tin' ilcgnv of in'phritH ;issociated with the lardMeona 
change ; hence, occasionally the quantity of urine may be reduced 
below the normal standard, and its colour may be darker. 
Frequently, as in chronic nephritis, there is general dropsy, but 
the marked symptoms of renal cirrhosis are mostly absent ; 
there is little alteration in the pulse, or in the character of the 
sounds of the heart or in the position of the apex beat, and 
albuminuric retinitis and ura-mia are very uncommon. 

With regard to frequency, Flirbringer considers that it is 
as frequent as genuine chronic nephritis and contracted kidney 
together, and he thinks that the older view, according to which 
the disease was to be regarded as uncommon, was due to in- 
sufficient attention having been paid to lardaceous changes in 
the kidney. 

In speaking of the large white kidney which is so frequently 
found with chronic nephritis, reference has already been made 
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to the frequent association of lardaceous changes, and it is 
probable, or at least possible, that in many of these cases the 
lardaceous change has preceded the nephritic alteration. 

Etiology. — Primary lardaceons change in the kidney has 
been described, but its occurrence is very rare. In every case 
that has come under my observation it has been possible to 
associate the disease with some other constitutional affection 
producing marked cachexia. Lardaceous disease is said to be 
most frequent in patients from twenty to fifty yeare of age, but I 
have seen it at an earlier period in children who have been subject 
to chronic suppuration. The occurrence of lardaceous disease 
has frequently been traced to the influence of tuberculosis, even 
of intestinal ulceration. The late Sir Andrew Clark l considered 
that in a small proportion of cases of advanced phthisis, albumin 
appeared in the urine, and he recognised three clinical types 
of different degrees of severity : — 

1. 'Tubercular' cases, with a small percentage of albumin. 

2. ' Pneumonic or caseous ' cases, with a larger amount. 

3. ' Fibroid ' cases, when the quantity of albumin was largest 
of all. 

He stated that, in his experience, in every case of extensive 
fibroid induration or fibroid disease of the lung, albuminuria 
sooner or later appeared, and it ' shaped the course of the disease 
and settled its issues.' 

Bartels assumes that suppuration is insufficient to cause 
lardaceous change unless the suppurating surface is enabled to 
come into contact with the atmosphere, and ho found that, so 
far as pulmonary tuberculosis was concerned, degeneration of the 
kidney was more prone to occur after the formation of a cavity 
in the lung. To this rule there are many exceptions, and 
cavities in the lungs are frequently found without any lardaceous 
change in the kidney. One curious feature in connection with 
the association of pulmonary tuberculosis with lardaceous 
disease is that the lung symptoms frequently undergo improve- 
ment with the development of the renal affection. 

Chronic disease of bones leading to necrosis and profuse 
suppuration, such as disease of the hip joints, injury of bone 
from gunshot wounds, and scrofulous caries, are very often 
1 Lancet, vol. i., January 5, 1889. 
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associated with lardaceous degeneration of the kidney. The 
influence of syphilis, although it is well marked, stands somewhat 
by itself, inasmuch as with confirmed syphilis and with hereditary 
syphilis lardaceous changes may be found when there has been 
no ulceration or suppuration, and when the cachectic syrup 
have not been well marked. 

Other varieties of suppuration predispose to, or induce, this 
disease. Thus it occurs with empyema, with chronic perit"iiiti>. 
with abscesses in the kidneys, with malarial cachexia, and with 
puerperal or other forms of suppuration connected with the 
female generative organs. When resulting from suppuration o 
one kidney, the disease is commonly bilateral. Thus, profuse 
suppuration dependent upon pyelitis in the pelvis of one kidney 
may cause lardaceous changes in the vessels of both kitlnev-. 
and may lead to chronic nephritis. In such eases it is important 
to remember that probably the nephritis is invariably consecutive 
to the lardaceous change. 

The extent to which other organs are simultaneously affected 
varies considerably. The liver is generally found to be enlarged. 
pale in colour, and the edge of the cut surface appears translucent. 
The arteries, when tested with iodine, indicate degenerative 
changes similar to those found in the kidney. The spleen i 
commonly affected to a greater extent, and here also the lardaoeons 
change affects primarily the smaller arteries and the Alalpighian 
corpuscles. 

Similar alterations have been descrilied in connection with 
the supra-renal capsule, also in the small arteries of ike int* 
tine, and in the vessels of the pancreas and lymphatic glands ; 
while lardaceous changes have even been described in connec- 
tion with the vessels of the heart, of the placenta, and of the 
lungs and brain. It has been stated lhat lardaceous changes 
commonly affect the vessels of the liver, spleen, and supra-renal 
capsule before attacking those of the kidney. 

Morl-id anatomy. — The appearances of the kidney depend 
upon the duration of the disease. Sometimes, when death has 
occurred in the early stages, the kidney appears normal to the 
naked eye; the size is unaltered, but the capsule detaches rather 
taan readily than usual, and the surface is as a rule somewhat 
paler and amende, though it may be apparently normal ; 



PLATE XIV. 




Section of Lardactous Kidney in an Early Stage. In this 
specimen, which was stained with methyl violet, the dark 
parts indicate the affected areas, and show the unequal 
extent to which the capillary loops are changed. To the 
right of the Malpighian tuft portions of a small artery 
are seen to have undergone lardaceous changes. The 
abundance of intertubular nuclei, the changes in the 
renal epithelial cells, and the increased thickness of the 
Malpighian capsule indicate chronic nephritic changes. 
(See pp. 248, 249, and 250.) 
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fact, the change may escape observation unless the cut surface 
is tested with iodine, or unless the changes in the vessels are 
demonstrated from microscopic specimens. More often the 
kidney is greatly increased in size ; it may even be as much as 
twice its normal size. On removal of the capsule, the organ 
is found to be perfectly smooth and anaemic, and the same 
appearance of anaemia is found to extend throughout the 
cortex, the section looking shiny, polished and pale. Spots of 
a yellowish red colour may be observed on its surface ; and on 
section of the kidney, similar spots of a greyish white, semi- 
translucent appearance, are found in the position of the 
Malpighian bodies. The pyramids are generally of a dark red 
colour, offering a marked contrast to the yellow, pale appearance 
of the cortex. When the cut surface is washed and treated 
with an aqueous solution of iodine, the previously translucent 
spots assume a dark mahogany colour. The dark colour also 
appears sometimes in the form of streaks corresponding in 
position with the vasa recta. A further test consists in the 
addition of sulphuric acid, when the reddish brown colour should 
change to a deep indigo blue; this test, however, frequently 
fails. Specimens of great beauty may be made with methyl 
violet, which stains deeply all tissues undergoing lardaceous 
changes. When the disease has lasted longer, the appearance 
of the kidney is very similar to that of the contracted stage of 
chronic nephritis, though it may be distinguished from the latter 
by the surface being rather paler and by the presence of small 
sparkling spots. It is stated that this form of kidney is 
peculiar to chronic syphilis, but the appearances seem to be 
dependent upon the contraction of the kidney after the long 
duration of chronic nephritis. In all probability, both the last 
mentioned forms of lardaceous kidney owe their size to asso- 
ciated types of chronic nephritis rather than to the lardaceous 
changes, which in themselves cause little or no alteration in the 
size of the organ. 

Although these three types have been described, it must be 
understood that transitional forms are commonly met with, and 
that the appearance to be found in any case is to a large extent 
dependent upon the duration of the disease. The microscopic ap- 
pearances present alterations which differ considerably according 
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to the stage of the disease and according to the degree of 
association with changes characteristic of chronic nephritis. 
So far as the purely lardaceous changes are concerned, these 
affect by preference the glomeruli and the afferent vessels, but 
there is considerable variation in the extent to which the 
Malpighian tufts are affected and the distribution of the 
lardaceous degeneration. Sometimes the majority of the 
glomeruli throughout the kidney show degenerative changes, 
sometimes only those in a limited portion are affected. Even 
in a single Malpighian tuft some of the capillary loop 
have escaped degeneration, while in other parts of the 1 
the whole tuft appears to be swollen and partially opaqu 
The efferent vessels and the vasa recta are less common] 
attacked, but, as already mentioned, the vasa recta may s 
times present histological changes, which usually involve I 
tunica intima and tunica media. It was at one time suppt 
that lardaceous degeneration obliterated the calibre of the b 
vessels, but it appears that, although the circulation t" 
these vessels may be impaired, it is not arrested, since it : 
possible to inject the Malpighian loops. Professor Greenfiel 
states that the various parts of the kidney are involved 
the following order: (1) Afferent arterioles; (2) Group! < 
glomerular capillaries, especially those of the superficial cort* 
(3) The arteriolar recrte ; (•!■) The efferent arterioles and 1 
capillaries into wbicb they break up; (5) The capsule of t 
Malpighian body ; (6) The capillaries which run between t 
bundles of straight tubes ; (7) The basement membrane of t 
convoluted tubules ; (6) The large interlobular arteries ; (9) T 
walls of the straight tubules, especially near the papilla- ; 
(10) The large branches of arteries and veins in the bounds) 
area; (11) The connective tissue around the collecting t 
at the tips of the papillai; and (12) In rare cases the epithelu 
cells. 

8ywtptoms, — In lardaceous disease renal symptoms mot 
play a very subordinate part in the early stages, since 
patient has already been Buttering for a long time from I 
disease in which the kidney changes originate. The symptom 
therefore, peculiar to this affection are superadded to those < 
the original malady. The existence of kidney changes may 1 
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sometimes snspected when the cachexia of the original disease 
is associated with much pallor, but in a large number of cases 
the renal changes are demonstrated rather by chemical examina- 
tion of the urine than by symptoms. The appearance of the 
patient is very frequently somewhat misleading, since the 
original disease is associated with conditions which alter the 
colour of the skin, and produce profound cachexia. Some 
stress has been laid by Grainger Stewart, upon the fact that 
patients suffering from waxy degeneration of the kidney have, 
in addition to the peculiar pallor of chronic kidney disease, a 
muddy complexion, which is especially noticeable from the 
deposit of pigment about the eyelids, and the distension of small 
blood vessels upon the cheeks. 

Another feature, which is seen in exaggerated form with 
the supervention of chronic kidney trouble, is the degree of 
muscular weakness and lassitude exhibited by those patients 
who are still able to be up and about. This indication is, 
however, frequently missing, since a large number of these 
patients have for a long time been bedridden. 

When there is any suspicion of lardaceous disease, attention 
will naturally be directed first to the nature of the urine; 
this varies according to the stage of the disease, and according 
to the extent to which chronic nephritis has been super- 
added to the lardaceous changes of the vessels. In the early 
stages, before there is much renal affection beyond the change 
in the Malpigbian tufts, the amount of urine that is passed 
daily is increased, sometimes even to a considerable extent, 
so that in some instances the increase has been noticed by 
the patient, and has led to a suspicion of diabetes. As the 
disease progresses, the daily excretion of urine may be greatly 
reduced, especially should severe intractable diarrhoea supervene ; 
while if there are advanced interstitial changes in the kidney the 
urine ceases to be characteristic of lardaceous disease, and 
resembles that eliminated in chronic nephritis or in renal 
cirrhosis. To a certain extent, therefore, the estimation of the 
daily quantity eliminated becomes of importance, as it furnishes 
an indication of the extent to which consecutive renal disease 
has advanced. Sir J. Grainger Stewart lays great stress upon the 
increased quantity of urine that is passed during the early stages 
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of lardaceous disease; and there can be little doubt that when 
lardaceous disease has been diagnosed, and the daily excretion of 
urine is below the normal quantity, the early stages have been 
overlooked, and the disease, so far as the kidneys are concert 
is in a complex form. The specific gravity of the urine bears a 
intimate relation to the amount passed. It is, however, gent 
rally much reduced, sometimes ranging between lOOo and 1010. 
Where nephritis 1ms developed, the specific gravity may r 
about the normal level, but such change is always associated 
with diminution in the daily quantity. As in many other 
pathological affections of the kidney, the urine remains acid, and 
it is mostly clear and of a pale colour. One great peculiarity 
of uncomplicated lardaceous disease is that the daily excretion 
of solids shows very little alteration, though they mav be greatly 
reduced with the development of nephritis. On the other band, 
the percentage of solids necessarily varies with the daily tjuantity 
of water passed, even though the actual eliminative work of the 
kidney is not affected. Reference has already been mad 
clear appearance of the urine, and it must be added that, as a 
general rule, there is very little visible deposit, though sj 
taken from the lower stratum, after standing, may, when t 
mined under the microscope, show the presence of c 
other formed elements. If casts are found, they are genei 
few in number and of the clear hyaline variety. Sometim 
however, casts with more highly refractile walls may be detec 
and these occasionally give the characteristic brown colour * 
solution of iodine. In addition to casts, leacocytee and soil 
cells derived from the convoluted tubes may be found. 
epithelial cells generally contain granules of fat, but sometim 
they may stain with iodine, and for this reason it has ! 
assumed that they have undergone lardaceous changes i 
parable to thoss affecting the capillaries. It is comparativ 
rare for red blood corpuscles to be met with in these cases, 1 
the nature of the deposit and its microscopic characters ma 
completely revolutionised by the occurrence of nephritis. 
amount of albumin which is found in the urine is usually h 
though variable : it may even be as much as from 2 to 3 pero 
This large quantity of albumin is stated to result from tlieci 
liini'd notion of two distinct diseases, the lardaceooB degenerate 
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and the changes of nephritis. It is somewhat difficult, however, 
to account for the large amount of albumin often found with 
lardaceous disease, but it is, in all probability, to be attributed 
mainly to the structural alterations in the walls of the blood 
vessels. It is very tempting, when examining specimens, to 
M8HB16 from the appearance that there must be an obstructed 
flow of blood through the Malpighian tuft, but, unless chronic 
nephritis has been superadded, there is no clinical evidence of 
obstruction, such as hypertrophy of the left ventricle or in- 
creased tension of the pulse. Sir J. Grainger Stewart thinks that 
the albuminuria mast be attributed to an increased permeability 
of the blood vessels of the kidney, in spite of their increased thick- 
ness, and he compares the condition with the analogous diar- 
rhiea which is associated with lardaceous disease of the vessels of 
the intestine. It must not be forgotten, however, that Lecorehe 
maintains that there is no albuminuria so long as there is no 
nephritis. This view is not generally held : Barrels, for instance, 
thinks it is erroneous ; but it must be admitted that the amount is 
extremely variable, and that it may sometimes disappear entirely 
for a short time. Wagner describes three distinct groups with 
which lardaceous changes may be found after death : in the 
first, there is no change in the amount of urine and no albu- 
minuria; in the second, the quantity of urine is greatly in- 
creased, and there is more or less albuminuria; in the third, 
it is diminished and albuminuria is very evident. It lias been 
stated by some observers that iu cases of lardaceous disease the 
urine frequently contains fairly large quantities of paraglobuline, 
and that this may occasionally exceed the quantity of serum 
albumin. 

In advanced stages of the disease dropsy may form a marked 
symptom, but it is extremely variable in its occurrence. Some- 
times it is absent throughout ; at others it is present in an 
extreme degree, alfecting the whole body, as in ordinary cases of 
large white kidney. Frequently it is confined to the abdomen 
and the lower extremities, and under such circumstances it 
seems to arise more from weakness of the circulation than from 
definite disease of the kidney. Another factor which will in- 
fluence the extent of dropsy is the frequency with which diarrbtea 
arises in the course of lardaceous disease, and the more profuse 
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the diarrhtca the greater the tendency to the reabsorption i 
fluid from the subcutaneous tissues. 

It is veiy difficult to differentiate the remaining symptom 
from those of the original disease. Thus, the interference with 
the work of the digestive system may sometimes be referred to 
lardaceous disease, or sometimes to the underlying cause. One 
of the earliest features is great diminution of appetite ; this 
anorexia may precede the albuminuria for a length of time. 
the disease progresses, other symptoms develop, and may tend t 
add considerably to the danger of the case. Nausea and ^ 
occur, as in many cases of renal cirrhosis, though it may I 
questioned whether these symptoms are indicative of ura 
trouble, or of alterations within the vessels in the digestivt 
system. Both the nausea and vomiting may be very peraistei 
in spite of treatment. TheBe symptoms are staled to be 1« 
commonly met with in cases of syphilitic origin. Still moj 
common and more dangerous is the diarrhtea which BoperTCMri 
at a later stage: it undoubtedly depends upon lardaceou* 
degeneration of the vessels of the intestine, and may frequentl 
prove so exhausting as to lead to a fatal termination. 

The changes in the circulatory system are not as character! 
tic as those which occur in other renal affections. Thepatiem 
are generally anaemic, but the anemia is the resnlt, 
probability, of suppuration, and it develops more gradually t 
the extreme degree of pallor which is met with in acute fori 
of uephritis. 

The card io- vascular system does not andergo changes c 
parable to those of renal cirrhosis unless the latter i 
becomes superadded. The nature of the pulse presents I 
little change from that produced by the wasting disease, and t 
position of the apex beat and the sounds of the heart under 
no variation until renal cirrhosis develops. On the other hai 
it is rare for the lardaceous changes to be limited to the v 
in the kidney ; the vessels in the liver and in the spleen underg 
similar degeneration, and these organs increase considerably i 
size. Hemorrhages from various surfaces frequently < 
whether as symptoms of lardaceous disease, or as part, of t 
cachexia, and the veins are sometimes prone to a low type c 
inflammation, leading to thrombosis, which most commonly aflec 






cup. ii LARDACEOCS DISEASE OF THE KIDNEY 255 

the femoral vein. This condition ensued with extreme suddenness 
in a girl of sixteen lately under my charge in the Sambrooke 
ward at King's College Hospital. She was dying with rapid 
consumption ; there were physical signs of extensive cavities in 
both lungs, and she bad profuse frequent diarrhoea and variable 
albumin aria. Without much complaint of pain, in the course of 
one night the left leg became very (edematous, and the femoral 
vein could be felt as a thin cord, which was slightly tender. Of 
necessity, her movements in bed became restricted : bed sores 
threatened, and she died, exhausted, after some four days of great 
suffering, which could only be partially relieved by morphine. 
This doubtless is comparable to the phlebitis and thrombosis, which 
are occasionally seen in connection with other wasting diseases, 
such as typhoid fever. 

It is unnecessary to describe in detail the enormous increase 
in size both of the liver, and of the spleen, which is commonly 
met with when lardaceous changes affect the kidney. TheBe 
glandular tumours mostly develop somewhat rapidly, and without 
producing any evident symptom apart from discomfort and weight. 

The type of symptoms described in connection with the ner- 
vous systems, under the heading of Renal Cirrhosis,' is markedly 
absent from cases of lardaceons disease of the kidney, and the 
absence of urtemic symptoms, in all probability, is to be ex- 
plained by the small part which is played by the consecutive 
renal alterations. It has already been noted that in uncompli- 
cated eases the glandular structure of the kidney is unaltered, 
the lardaceous change affecting only the Malpighian tufts ; and 
though, at a later stage, the glandular substance may undergo 
degeneration, few survive long enough for these later changes 
to give rise to other usual indications of danger: the patients 
die exhausted by the original disease, rather than as a result of 
uraemic troubles. 

Similar immunity from definite symptoms may be noted in 
connection with the respiratory system. It is rare for any form 
of ura?mic dyspnoea to develop in connection with lardaceous 
disease, though when renal cirrhosis becomes superadded the lunge 
are prone to take on low forms of inflammation, as in those cases 
in which the changes characteristic of renal cirrhosis predominate. 
It has already been noted that when lardaceous disease arises 
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from pnlmonary tuberculosis the affection of the lung appears to 

be arrested or retarded during the development of the changes 
in the kidney. 

It is unnecessary here to dwell upon the symptoms of the 
primary disease, which necessarily continue during the develi 
ment of larditceous changes. The extent of cachexia is iiatui 
dependent on the degree of suppuration, and the clinical features 
are further complicated by the extent to which lardaeec.ua 
degeneration affects other organs. In short, although lardaceons 
change in the kidney must necessarily be mentioned in such a 
wurk lis the |nv-i*rir, it must be remembered that the disease is 
a constitutional one, affecting a large number of organs, rather 
than one in which the main pathological changes are limited 
the kidneys. 

Course and duration. — The course and duration of lardaceous 
renal changes are necessarily dependent upon the nature of the 
disease from which they arise ; indeed, it may be questioned 
whether the lurdaceous disease does much more than contrffawta 
a further element of danger to a condition which is already 
sufficiently serious. There can be no doubt that it increases the 
weakness and cachexia of the patient, but none the less the 
condition is essentially chronic, and the dangers are chiefly 
those, either of gradually increasing weakness or of the develop- 
ment of some special complication. The chronic character 
is most marked in cases of syphilis, and in these, even after 
albuminuria has lasted for many years, recovery is still possible. 
On the other hand, the course is more rapid where the disease 
results from chronic suppuration, especially if the suppura- 
tion resists surgical treatment, or affects some organ or part of 
the body where surgical treatment is impracticable. 

In the early Btages there are very few, if any, symptoms 
which are distinctly to be referred to the lardaceous disease, 
bat as the disease progresses the amount of urine will increase 
considerably, and the anorexia, vomiting and diarrhrea 
more marked ; these symptoms may continue for some 
before dropsical symptoms arise. The indications of ini 
danger are the persistency of vomiting, the great inc 
dropsy, and the ptupenvntion of secondary inflammations. 
lardaceous disease has been recognised the actual d: 
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varies considerably. The patient may live but a few months ; 
but as a rule death does not occur for one or two years, and 
in exceptional cases not until eight or ten years from the com- 
mencement. 

Diagnosis. — The diagnostic features rarely present much 
difficulty if attention is paid to the previous history of the case. 
The nature of the urine, the appearance of the patient, and the 
history of some cause of chronic suppuration, or the history of 
syphilis, mostly give a clear picture of lardaeeous disease. It 
is more difficult to estimate the extent to which other forms of 
kidney trouble have been developed subsequently to the lardaeeous 
changes, but these points have been already referred to when 
dealing with renal cirrhosis. 

Prognosis. — The prognosis is necessarily bad in all cases of 
lardaeeous disease, since it is as a rule an indication that some 
local cause of weakness has become sufficiently advanced to lead 
to general constitutional effects. If the case has been detected 
at a comparatively early stage, if the patient is fairly young, 
and if the cause is one which can be relieved, the prognosis 
becomes less gloomy. As a rule, it is possible to be more hope- 
ful when dealing with children than with adults. When there 
is evidence of much affection of liver and spleen, or when there 
is reason to believe that other renal changes are occurring, the 
prognosis becomes more unfavourable. Still, exceptional cases 
have occurred in which recovery has taken place, even after some 
increase in the size of liver and spleen. 

If the albuminuria has only been of short duration, it appears 
to be possible that such recovery may be due to a return to (lie 
normal condition, but in most cases it is far more likely that 
the parts of the kidney affected by lardaeeous changes have 
undergone atrophy, and that the whole rena! excretory function 
is performed by healthy tracts of tissue, which may have hyper- 
trophied. Similar hypertrophy of the whole of one kidney is 
not uncommon when the other has atrophied as the result of the 
presence of a renal calculus. 

The advisability of operating for the relief of chronic sup- 
puration, even in face of albuminuria, and the possibility of thus 
arresting a secondary albuminuria, which in all probability 
depends upon lardaeeous changes, are well illustrated by the 
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a! bum in una, seldom do well, and that thoBe who, whilst dwell- 
ing there, become albuminuric, always do badly ; he therefore 
laid down two important rnleB for the avoidance of danger: 
first, that no phthisical person with albuminous urine should 
lie recommended to winter at any Alpine height ; and secondly, 
that everyone developing albuminous urine when dwelling there 
should immediately he sent away. 

With regard to symptomatic treatment, it is at all times 
necessary to administer as nutritions a form of dietary as 
possible, although care must be taken not to give large 
quantities of food at any time, and thus to increase the 
anorexia and nausea which it is bo desirable to abate. Dyspeptic 
symptoms must be treated upon general principles, that is, by 
the administration of alkalies, or of salts of bismuth, and 
occasionally small proportions of opinm can be taken with 
advantage, although at a later stage, when the quantity of 
water is diminishing in amount, and nephritic changes are 
advancing, opium becomes a dangerous remedy. 

When diarrhrea is troublesome, various astringents may be 
administered tentatively, although the rebellious nature of this 
symptom must be borne in mind, and the dose of the astringent 
must never be recklessly increased, owing to the danger of in- 
creasing the gastric discomfort. Of the different astringents, 
acetate of lead or sulphate of copper may be given in small 
doses in pill form, and it is sometimes desirable to coat the pill 
with keratin, so as so enable it to pass through the stomach 
unchanged. Numerous other astringents, such as tannaform, 
tannigeu, and tannalbumin, have been recently introduced, and 
deserve careful trial in such cases ; all of these are stated to pass 
through the stomach unchanged, and to be slightly soluble in 
the intestine. When it is remembered, however, that in many 
of these cases the diarrhcon is dependent upon pathological 
changes affecting the structure of the small vessels of the 
intestine, it will be apparent that there is little to be hoped 
from the administration of drugs which are naturally unable 
to influence structural changes. In every case it is necessary 
to administer some form of tonic to counteract the tendency to 
anaemia. Iodide of iron has been largely used for this purpose, 
and may be given either in the form of the pill or of the syrup 
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of the British Pharmacopoeia. As in other forms of anaemia, 

benefit frequently results from the act ministration of small 
doses of arseniate of iron, especially if given in conjunction 
with one of the non-astringent salts of iron. I have often seen 
the aiifemia markedly reduced by the frequent administration 
of one-twelfth of a grain of arseniate of iron in conjunction with 
five grains of the pilula ferri of the British Pharmacopoeia. It 
is necessary to repeat the warning to watch carefully the effects 
produced by these remedies, and not to increase the amount of 
arseniate which is given, if there is the least indication of an 
increased anorexia. When given in large doses, or when taken 
upon an empty stomach, such a pill might do more harm than 
good. 

In any given case the treatment must to a large extent 
depend upon the estimate that has been formed of the amount 
of nephritis which co-exists. These directions about treatment 
apply mainly to simple cases of lardaceous disease in which the 
nephritis occupies a subordinate position, but cases occasionally 
arise in which the symptoms of renal cirrhosis predominate, and 
then necessarily the case must be treated as though it were one 
of simple cirrhosis of the kidney. 



CHAPTER XII 

CONGESTION OF THE KIDNEY. RENAL EMBOLISM 

The term congestion of the kidney is applied to numerous 
conditions which may give rise to the presence of albumin in 
the water, and nevertheless may not produce permanent struc- 
tural change of the kidney. Congestion of the kidney may be 
either active or passive. 

Active congestion. — When active, it is generally produced by 
irritants, such as cantharides or turpentine. It may occur in 
connection with death from suffocation ; thus, acute congestion 
of the kidney is generally found in individuals who have been 
banged or drowned. It is, in all probability, the form whicli 
is present in most cases of febrile albuminuria ; thus, it occurs 
in pneumonia, and also occasionally in pericarditis. It may be 
produced by the action of poisoiiB which interfere with respira- 
tion, such as prussic acid, and it may be found in one kidney 
when the functions of the opposite kidney have been abruptly 
interfered with, as, for example, by the presence of a calculus 
blocking the ureter, or by any sadden pressure upon the ureter. 

The transition from active congestion of the kidney to acute 
nephritis is frequently one of degree. It has been already 
pointed out, in connection with febrile nephritis, that in some 
conditions the nephritic changes become permanent, instead of 
passing off rapidly as the fever declines. Generally, in active 
congestion there is some albuminuria, although the amount is 
usually slight. If casts are present, they are mostly hyaline 
and of the small type. Occasionally, however, the casts may 
be accompanied by renal epithelium and by a few scattered red 
blood corpuscles. 

The pathology of active congestion is marked by compara- 
tively alight changes. The kidney is usually somewhat enlarged 
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there aaay be <HM tndeniM in ike Uu. If the c 
is the recall of fever, the tj ra pUav a speedily ameliorate i 
temperature declines, so that is a few days it is quite j 
for do trace of congestion to be found in the water. 
other band, when actrre congestion is the reealt of a 
irritant, such as carbolic acid, cubebe, cantharides or t 
tine, the symptoms are probably at their worst within t 
hoars after the administration of the poison. Thus, i 
described by Sir George Johnson, where half an 
turpentine had been taken, the nrine became bloody within ■ 
few hoars, and blood 'caste with a few small inflammatory c 
were scon discovered. Six days later the urine still c 
some blood and albumin, but the quantity of these n 
great, and by the sixteenth day the urine was free from I 
albumin and blood. 

Active congestion may sometimes be excited by the absorr 
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Hon of drags applied externally. ThuB, Sir William Roberts 
mentions cases resulting from the external application of 
tincture of iodine, of styrax and of petroleum ; and it is well 
known that cant.harides may, in exceptional cases, canae 
albuminuria and hematuria when applied to large surfaces of 
the skin. 

Reference has already been made, when describing renal 
casts, to the comparative frequency with which albuminuria is 
associated with cases of diabetes, and this disease specially 
serves as an illustration of a form of albuminuria which, though 
usually transitory, may become permanent. Most physicians 
have noted that, with judicious treatment, directed solely to 
diminishing the amount of sugar and the amount of water 
eliminated, the albumin, which may be found in the later stages 
of diabetes, may speedily undergo diminution, and occasionally 
may disappear entirely. It has been suggested that in these 
cases the kidney becomes actively congested, owing to the large 
amount of work it is called upon to perform, and this con- 
gestion, which is in the early stages curable, may nevertheless 
lead on to degeneration and destruction of the renal epithelium, 
to an overgrowth of interstitial tissue, and to other indications 
of chronic Bright's disease. The connection between congestive 
albuminuria and diabetes is of further interest on account of 
the frequency of retinal changes in connection with diabetes and 
with chronic Bright's disease. 

Passive congestion. — Passive congestion of the kidney is, as 
a rule, more permanent than active congestion. It iB produced 
by conditions which are less subject to variations in intensity, 
and it is therefore rather more prone to give rise to a chronic 
form of albuminuria, although less likely to lead to chronic 
renal changes. It generally occurs as the result of interference 
with the venous circulation through the kidney, and it leads to 
a condition which has been termed cyanotic induration. Some- 
times this form of passive engorgement may be due to contrac- 
tion or obstruction of the renal veins, or occasionally of the 
inferior vena cava. The circulation through these vessels may 
be interfered with by the pressure due to the growth of 
tumours, or the flow of fluid may be diminished by thrombosis 
within the vessels. In several cases of severe cachexia, 
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Pathological anatomy. — The jiosi-morfem appearances de- 
pend, to a certain extent, upon the duration of the engorge- 
ment. When the engorgement is fairly recent, the kidneys are 
generally somewhat larger than usual. If patients die after 
a relatively short period of suffering, from heart disease and 
engorgement of lung, the kidney is only moderately enlarged, the 
surface is congested and purple, the cortex is slightly thickened, 
and the organ is hard and somewhat elastic. "With more 
chronic conditions the kidney may be slightly smaller than usual, 
and of a deep purple colour. The surface may be granular in 
appearance, and the cortex may be found to be somewhat 
atrophied. Frequently, in cases of cyanotic induration, the 
capsule can only be detached with difficulty, and portions of 
renal tissue tear away with it. The microscopic appearances 
vary : mostly the capsuleB of the Malpighiau tufts are thickened, 
and the tuft of capillaries is diminished in size, while the 
epithelial cells are undergoing granular and fatty degeneration. 
The inter-lobular veins are usually prominent and distended, 
and there may occasionally be much cellular infiltration of the 
kidney. There is, as a rule, very little space left between 
the Malpighiau tuft and the capsule, but frequently this space 
is partially rilled with extravasated blood corpuscles, which 
may also pass down the convoluted tubes. In chronic cases 
there may mostly be found extending from the capsule of the 
kidney, small wedge-shaped patches of dense tissue, with the 
apex directed towards the pelvis of the kidney, thus following 
the course of the i titer-lobular arteries. In these patches the 
Malpighian bodies and tubules are somewhat atrophied, and the 
patch appears to depend upon renal embolism affecting a branch 
of the inter-lobular artery (vide ' Renal Embolism,' p. 273). 

Although the cases in which cyanotic induration leads to 
chronic Bright's disease are exceptional, there seems to be no 
doubt that genuine Bright's disease and engorged kidney may 
occur simultaneously, and this in all probability accounts For 
the difficulty so often experienced in connection with chronic 
Bright's disease. The symptoms produced, as well as the post- 
mortem appearances, may lead to much hesitation in connection 
with these cases, and the possibility of the simultaneous 
occurrence of both conditions should therefore be always borne 
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in mind, otherwise the prognosis is apt to be too hopeful if t 
the indications are attributed to engorgement. 

Symptoms. — The late occurrence of cyanotic induration in 
connection with heart disease and other conditions, which disturb 
the venous circulation of the kidney, must explain the relatively 
slight importance of the symptoms so far as the affection of the 
kidney is concerned. It has already been indicated that passive 
congestion of the kidney occurs at a late stage, when the general 
circulation is failing ; hence the early Bymptoms in any particular 
case are those of the disease which causes the engorgement of the 
kidney, while the nature of the urine may be noted as a clinical 
fact, although it gives rise to few symptoms of its own. So far 
as the circulation is concerned, the symptoms are thoBe of failing 
mitral valve ; the pulse is small, rapid, and irregular ; owing to 
the over-filling of the veins, the appearance is usually somewhat 
cyanosed, and occasionally the veins are more prominent than 
usual, those of the lower extremities being most, affected. The 
murmurs in connection with the cardiac changes present very 
little variation, and the failure of compensation is mainly to be 
inferred from the general condition and from the increased 
area of cardiac dulness. 

In connection with the respiratory system, the symptoms 
are also essentially those of the primary disease, and not of 
renal engorgement or of interference with the eliminative work 
of the kidney. These patients are always short of breath, and 
indeed the shortness of breath and the frequency of what are 
termed mild bronchi tic attacks will, in all probability, be the 
fcrst symptoms to call attention to the serious condition of 
the patient, a condition, however, which depends upon the 
tailor* of the heart, and not upon passive engorgement of the 
kidney. It is unnecessary to enter into detail here concerning 
the general symptoms connected with the dyspnoea of heart 
ftutnm. It may be enough to indicate that this dyspnoea may 
beoome extreme as the disease progresses, and it may be 
associated, not only with frequent cough and mucous expectora- 
tkw, hut also with orthopncea. It is comparatively rare, in 
awh cm**, tor dropsy to be absent, but when present it 
(Nattily commences j n the feet or ankles, and extends 
upward*— that U, the dropsy is of that form which we know so 
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well in connection with chronic heart disease, dropsy in which 
the parts affected are largely under the influence of gravity, as 
opposed to the general dropsy affecting the whole of the body — 
the upper extremities as well as the lower, the face, as well aa 
the abdominal cavity — which we associate more commonly with 
acnte nephritis. The dropsy met with in connection with 
cyanotic induration is usually the result of the same cause, and 
is not directly dependent upon any interference in the work of 
the kidney. 

The urine. — In a fairly large number of cases, although 
patients may, for a loDg time, have complained of shortness of 
breath, and even of frequency of cough, the symptom which 
attracts the greatest amount of attention and causes the most 
alarm is connected with alterations in the nature of the urine, 
occurring simultaneously with the dropsical awelling of the feet. 
Frequently the patient notes that the amount passed daily is 
far below the normal quantity, and the decrease is associated 
with a deepening of tint. Sometimes the colour is dark brownish 
red, and, as a rule, the urine is highly acid, and the deposit con- 
sists of large quantities of urates and of uric acid. The daily 
amount of urates and of uric acid excreted is frequently increased, 
while there is little alteration in the daily excretion of urea so 
long as the renal epithelium remains intact. At a later stage, 
however, owing to the development of chronic nephritis, the 
amount of urea may, in many cases, be diminished. During the 
early stages of engorgement, the specific gravity is invariably 
increased, sometimes ranging to 1030, occasionally reaching 
1035. During this time there is mostly some albumin in the 
urine, although the proportion is generally small, rarely 
amounting to -02 per cent. 

When the urine is examined microscopically, the numerous 
amorphous or crystalline urates attract attention; sometimes 
many small lozenge-shaped uric acid crystals may also be 
present. In addition to these, however, some small hyaline 
casts may be found, and red blood corpuscles are occasionally 
seen floating freely in the liquid ; sometimes they are adherent 
to the casts, and appear to be included within them. In spite 
of the albuminuria, however, it is not uncommon to find that 
no casts can be detected. Much divergence of opinion has 
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been expressed as to the origin of the albuminuria in these 
and the exact causation of the diminution of urine. The 
diminution has been ascribed to a decrease of blood pressure in 
the glomeruli, but this has been combated by the assertion that 
venous obstruction in the course of the renal vein would of 
necessity extend to the glomeruli, and cause an increase of blood 
pressure. Another theory is that this diminution may result 
from difference of pressure within the glomeruli and the renal 
tubules, but, in all probability, both albuminuria and the reduc- 
tion in the daily amount of urine must be ascribed to retardation 
of the blood current in the Malpighian capillaries. 

The evidence appears to indicate that diminution may be the 
result of disturbance of the secretory function of the kidney, 
since this alteration in the daily quantity of urine follows 
experimental ligature of the vena cava, while diuretics at once 
produce an abundant secretion of urine. Fttrbringer concludes 
that the diminution is closely connected with injury of the renal 
epithelium, and that the albuminuria is due to a transudation 
through the walls of the tubuleB. That the albumin is not 
derived from the Malpighian bodies is also the opinion of 
Grainger Stewart, who says that ' clinical obsei-vation afibrds a 
beautiful piece of evidence that the albumin does not escape 
from the glomeruli in patients suffering from cardiac disease. 
When we administer digitalis to such a patient, the quantity 
of urine rises, and the albumin at the same time frequently 
diminishes, not only relatively, but absolutely . Now the 
diuresis is explained by increase of pressure within the Malpighian 
tufts ; this increase would necessarily be associated with increase 
of albumin if the capillary loops of the Malpighian tufts were 
to blame.' This evidence he regards as conclusive proof that 
increased pressure in the vessels surrounding the tubules is the 
main cause of this form of albuminuria. 

Notwithstanding the diminution in the daily quantity of 
urine, unemic complications are not found until the supervention 
of chronic nephritis. This immunity is doubtless the result of 
the absence of change in the renal epithelium in the large 
majority of cases of chronic engorgement ; and so long as the 
renal epithelium is intact, the solids of the urine remain either 
normal or at least sufficient for the necessary daily excretion. 
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It must nob be forgotten, however, that patients with chronic 
engorgement of the kidney are peculiarly prone to chronic and 
sub-acute attacks of nephritis, and that the character of the urine 
is therefore liable to considerable alteration when the secreting 
substance of the kidney ie thus secondarily affected. 

Course aiut duration. — With a condition which essentially 
depends upon some pre-existing disease, it is obviously impossible 
for the symptoms to pursue a definite type, since they must be 
very largely due to the original disease, and only to a slight 
extent to interference with the functions of the kidney. Usually, 
however, the patients complain of dyspncoa on exertion, and this 
dyspnoea may be associated with an intermittent pulse, and 
frequently with a rapid pulse. 

Reference has already been made to the tendency to repeated 
attacks of engorgement of the lungs, and in many cases, if the 
urine be examined during one of these attacks, it will be found 
to be diminished in quantity, of high specific gravity, and also 
to contain a small proportion of albumin. These changes in the 
water, however, are not of necessity serious, although they are 
indications of failure of compensation which, sooner or later, 
will probably be followed by more urgent symptoms. When 
dropsy supervenes, the aspect of the case becomes more imme- 
diately serious. Sometimes, however, even severe dropsy may 
disappear rapidly, and the urgency of the symptoms may pass 
away, while the daily quantity of urine is increased and the pro- 
portion of albumin is diminished. More commonly, however, 
the dropsy continues to a varying extent until death ensues. 
Even with those patients who show signs of improvement, tbe 
possibility of relapses must be borne in mind. Wnen dropsy 
has once made its appearance, the probability is that the hyper- 
trophied ventricle is already undergoing fatty degeneration as 
well as dilatation. The scene gradually closes in with increasing 
dyspncaa, dropsy and exhaustion, and at length the end may 
be doe to pulmonary engorgement, to failure of the heart's 
action, or merely to extreme exhaustion. 

It is impossible to assign any limit to the duration of a case 
in which the symptoms of chronic renal engorgement are 
marked. Sometimes the fatal termination maybe delayed a few 
months, and cases have been known to survive for two or three 
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years. The prospects of such a prolonged coarse are, hi 
entirely dependent upon the condition of the ventricle. 

r the influence of cardiac tonics or diuretics, the amount 

• speedily, while the feeble, rapid pnlse become* 
er, there is a better prospect of prolonged life. 
U. — Although, in many respects, the condition above 
described appears (airly differentiated from other forms of kidney 
disease, it is not uncommon, in certain cases, to find that some 
difficulty arises. The small amount of albumin which is passed 
is by no means a certain indication of engorged iridney, since in 
many cases of chronic nephritis the proportion of albumin may 
be very small. If, however, without dwelling too much upon 
the nature of the urine, careful attention is paid to the other sym- 
ptoms, there is generally little difficnlty in distinguishing between 
chronic engorgement and chronic nephritis. In a large number 
of cases the primary symptoms are those connected with the 
condition of the heart, and the patient is somewhat cyanosed, 
the dusky tint of the complexion contrasting markedly with 
the general pallor so frequently found in chronic nephritis. 
most characteristic indication of chronic renal engorgement 
the high specific gravity of the urine, with the simultaneous 
diminution in quantity. It is not so easy, however, to recognise 
at all times when the engorged kidney exists side by side with 
true nephritis. If the nephritis is sub-acute, the urine is more 
highly charged with blood, and a certain number of epithe! 
and blood casts may be seen mixed with the hyaline casts, 
cases with chronic nephritis the alteration in the specific gravit 
is the most marked feature. Although, as the result of engoi 
ment. the amount of urine may be considerably reduced 
quantity, the specific gravity is likely to be low, 1010 to 101 
and the colour will probably be pale, or at least less deep in 
than is generally considered characteristic of renal engorgemenl 
Prognosis. — The prognosis of renal engorgement is essentially 
bad, not on account of the change within the kidney, but 
account of the original disease of which the renal engorgerm 
is the outcome. In any case, however, the prognosis must 
largely influenced by the results of treatment. Although 
with much dropsy and much interference with the function 
the kidney must be regarded with anxiety, yet a certain pro- 
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portion improve considerably under treatment; hence, although 
the ultimate prognosis iB necessarily unfavourable, the immediate 
prognosis may be fairly good, so long aa signs of improvement 
can be obtained. 

Treatment. — The treatment of renal engorgement is entirely 
dependent upon that of the original disease, and one of the first 
indications is that the patient should be kept rigidly in bed, so 
as to diminish the amount of work which the heart is called 
upon to perform. Even without other treatment, many cases of 
dropsy and renal engorgement will speedily improve from being 
kept at rest for a few weeks. Attention must as a rule be paid to 
the position of the patient. From the frequency with which 
the lungs are simultaneously engorged, such patients find that 
it is impossible to lie fiat in their beds, but require to be propped 
up with pillows ; nevertheless, it is always desirable that the 
foot of the bed should be somewhat raised, so as to facilitate the 
return of blood through the veins, and thua to favour a diminution 
of dropsy. 

There is very little advantage in materially altering the 
patient's diet, except to insist upon a supply of nutritious and 
readily digestible materials. Frequently, some advantage will 
follow the use of milk, but an exclusive milk diet is as unde- 
sirable as it is uncalled for. 

The selection of a drag to increase the force of the circu- 
lation usually presents few difficulties. Digitalis gives the 
best results, both so far aa the heart and the dropsy are con- 
cerned, and it should be administered in fairly large doses, 
provided that it does not cause sickness or diarrhcaa. Fifteen 
minims of the tincture may be given three or four times a 
day, or an equivalent dose of the infusion may be employed. 
The improvement which sometimes follows the use of digitalis 
affects the dyspnoea and cyanosis, and at the same time the 
quantity of nrine may be markedly increased. Sometimes, when 
patients have been too much accustomed to the use of digitalis, 
or, on the other hand, when digitalis causes disturbance of the 
digestive system, it may be replaced by strophanthus. With 
the former drug it is necessary to check the administration or 
to reduce the dose when the diuretic action fails, and the urine 
again becomes scanty, while the pulse, which was fairly regular, 



becomes rapid and weak. It is Dot only inadvisable, I 
might be dangerous, to continue to employ digitalis under sui 
conditions. In general, however, in cases of engorged kidm 
strophanthus does not give such good results as digitalis. It 
true that the pulse may improve rapidly, and that the dyepno 
and cyanosis may diminish, but the degree of alteration in ti 
work of the kidney is not so great ; digitalis appears to act 
a distinct diuretic, while strophanthus, if it causes diuresis 
all, does so indirectly through its influence on the circulate 
system, As a rule, therefore, it is advisable to combine the u 
of some other diuretic with the above treatment. Potaesiu 
acetate may be given in this way, or it may be advisable I 
employ caffeine, theobromine, or diuretin for their influence o 
the work of the kidney ; these drugs may be given alone, « 
together with strophanthus. Their influence, however, appears t 
be largely exerted upon the work of the kidney, although carTeim 
to some extent, seems to act through the circulatory system. I 
certain cases it is impossible to augment the quantity of arin 
excreted daily by the use of any of these drugs, und the prognosi 
is tbeu extremely bad, since the dropsy which resists thea 
remedies is frequently associated either with engorgement ci 
lung or with collections of 8uid within the pleural cavitj 
Many practitioners are in favour of calomel under such circum 
stances, and although it is undoubtedly desirable to limit tb< 
use of calomel to cases where there is reason to believe that nt 
form of chronic nephritis is present, yet small doses givei 
repeatedly may occasionally cause a great increase in the amount 
of urine passed. It is necessary, however, to use this drug witl 
the greatest caution, as, if nephritic changes are present 
salivation is readily produced, without any diuretic effect. It 
cases of engorged kidney the free use of purgatives is very rarely 
desirable. Sometimes the administration of salines may canst 
rapid diminution of dropsical effusion, but as a rule there i^ tin 
risk of increasing the weakness of the circulation, as well as ol 
producing digestive disturbance. In exceptional cases hot-oii 
baths may be used to produce diaphoresis, and thus to reduce 
the renal engorgement as well as the dropsical effusion. It 
must not be forgotten, however, that the dropsical effusion is 
the result of failure of the heart's action, and not of failure c 
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renal excretion ; hence it is necessary to guard carefully against 
any tendency to faintness, and if the pulse becomes weak and 
irregular stimulants must at once be given, and the baths must 
be discontinued. Stimulants should, as a rule, be given almost 
throughout the treatment of a case of engorged kidney, the 
pulse frequently gaiuing in strength under the influence of 
moderate doses of brandy and other diffusible stimulants. It 
in very rare that advantage results from surgical interference. 
If there is much ascites, however, it may be necessary to remove 
the fluid by means of an aspirator. 



Renal Embolism 

Cases of albuminuria, and even of hematuria, are sometimes 
met with in connection with vascular disease of the heart and 
similar conditions, where the alteration in the urine is due to a 
purely local affection of a small portion of the kidney rather 
than to a general diffuse congestive or inflammatory process. 
More often the changes in the kidney and its work are so slight 
that alterations in the urine may be either overlooked, or else 
wrongly ascribed to simple passive congestion, while attention is 
centred on the primary affection of the heart, which is causing 
more marked and more urgent symptoms. The appearances of 
renal embolism are, however, fairly frequently seen, and the 
possibility of its occurrence should not be lost sight of when 
albuminuria is found suddenly in the course of acute rheumatic 
endocarditis. 

The condition depends upon the obstruction of a branch of 
the renal artery by an embolus, which may have proceeded from 
the aorta, or from the mitral, or the aortic valves. Fibrinous 
vegetations may be deposited upon an atheromatous rough patch 
in the aorta, or upon the surface of a valve roughened either by 
endocarditis or by senile degenerative changes. As they have no 
organic union with the underlying tissues they may readily be 
detached by the blood current, and whirled onwards till finally 
arrested in a small artery in the brain, spleen, kidney, or else- 
where. Similar plugs or emboli may sometimes originate in 
the lining of an aneurism, and be passed into the blood stream, 
with the same result. 
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Thia result is seen mainly in the production of a wedge- 
shaped white infarct, with the apex directed towards the pelvis 
of the kidney. This white appearance was formerly wrongly 
attributed to the discoloration of a htemorrhagic deposit, and 
the condition was described as ' hemorrhagic renal infarct-.' 
Although a form of true hemorrhagic deposit may sometime* 
occur, it is, in the opinion of Fiirbringer, uncommon. The 
natch is from the first pale, owing to the arrest of the blood 
supply through the branch of the renal artery obstructed by the 
embolus, and the shape depends entirely upon the mode of 
distribution of the smaller branches of this vessel. The outline 
of the wedge in sharply marked by a deep red line, which 
separates the renal infarct from the surrounding tissue. A 1 though 
the infarct is whiter or paler than the rest, of the kidney, its 
colour may vary— it may be white, yellow, or greyish; but, 
although these changes are indications of necrotic chanj 
very rare for pus to be formed. Sir William Roberts, however, 
states that sometimeB the larger infarcts go on to suppuration, 
and, still more rarely, to gangrene. One result of the mode of 
production of a renal infarct is that, on section, its surface 
appears more dry than the surrounding renal tissue. Micn>- 
scopical examination shows that in the affected area the renal 
epithelium has undergone partial degenerative changes, (jn 
granulations and the nuclei being less evident, and staining 
agents less readily absorbed. Usually, the patch is opatjae, 
from the presence of fibrinous coagulnm and oil globules. The 
inter-tubular capillaries contain fibrinous coagula. and BOmetUDei 
oil globules, while similar coagula and oil globules may be seen 
in the Malpighian capillaries and the- afferent arteries. These 
changes may be rendered more apparent by acting upon Vbt 
section with dilute acetic acid. 

The red line of demarcation is partly the result of intense 
livpnii'inia of the parts surrounding the infarct, and partly the 
result of rupture of the over-distended capillaries, and the 
consequent effusion of blood into the surrounding tissues. H 
has been suggested that this effusion may be consecutive to dis- 
organisation of the walls of the capillaries, or even to a retrograde 
venous current, but it is far more probable that it proceeds from 
the collateral vessels, which also cause the appearance of albi 
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and blood in the urine. Another theory ascribed the red line of 
demarcation to the irritation produced by the presence of the 
necrotic tissues ; but it is well known that the sudden occlusion 
of an artery in other parts is always associated with hyperemia 
of collateral vessels, and this is mostly regarded as being partly 
due to over-strain and partly to an attempt to establish collateral 
circulation. When death does not occur shortly after the forma- 
tion of a renal infarct, the area of necrotic tissue undergoes 
further regeneration and absorption, owing to the formation of 
fresh vascular loops, and a cicatrix may result, consisting of a 
firm, fibrous band passing inwards from a depression in the 
cortex. At the same time, inflammatory changes may occur in 
the vicinity of the cicatrix, both in the Malpighinn tufts and in 
the tubules, and these lead to further localised contraction. 

Symptoms. — It is comparatively rare for renal embolism to 
produce symptoms which are recognisable. The condition may 
be suspected when the course of endocarditis or of disease of the 
aorta is interrupted by a rigor and rise of temperature, and the 
suspicion is strengthened if, in addition, there is complaint of 
sudden lumbar pain. Frequently, however, pain is absent, or 
indefinite, and the other symptoms may be attributed to other 
changes. Even an examination of the urine affords but little 
assistance, for it may be t-ither entirely normal, or, when albumin 
and blood are detected, they may previously have been present as 
the result of renal engorgement due to the weakened circulation: 
it is also well known that under such circumstances, independently 
of renal embolism, there are frequent variations in the amount 
of nrine. 

Treatment. — With a condition which is marked by such 
indefinite symptoms it is almost impossible to adopt any particular 
form of treatment, directed specially against a suspected renal 
embolism. Further, the only possible means of alleviation are, 
in all probability, already being used for the primary cause, and 
the treatment of embolism is of necessity a matter of minor 
importance. It iB, therefore, unnecessary to say more than 
that, when a renal embolism is suspected, the patient must be 
kept in bed, and that anodynes must as a rule be administered. 
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CHAPTER XIII 

RENAL CALCULUS 

Hydro- nephrosis, consecutive renal cirrhosis, pyelitis and gi 
punitive nephritis, which are dealt with in the next chapter, n 
frequently owe their origin to the irritation produced by one 
more renal calculi, which, in addition, very commonly ca 
hematuria ; hence, a brief account of the leading features 
renal calculi may not be out of place. 

The morbid conditions due to the presence of gravel 
calculi in the kidney have, for descriptive purposes, rx 
grouped under the name Nephrolithiasis, but inasmuch 
this includes numerous symptoms and pathological conditi< 
which may be due to other causes, there seems to be lit 
advantage in retaining this term. Renal calculi may be CO 
posed of aric acid, or of uric acid with a covering of oxal, 
of lime, or of phosphates, the size and appearance of thecalcn 
varying with its chemical composition. Sometimes calculi hi 
the well-known mulberry form, or a calculus which origins 
had this shape may become more or less smooth on the snrfa 
owing to the deposition of other materials. Sometimes the sb* 
of the calculi appears to depend upon the site of their foRttatii 
bo tliat they may be of irregular shape, with projections wh 
have passed between the pyramids. In addition to the abc 
constituents, calculi may more rarely be met with compot 
of cystine. These are of a light colour, and possess a certi 
lustre. Calculi composed of xanthin, of fatty matters, of ci 
bonate of lime, and of fibrin, have also been described 

Renal calculi are more common in men than in women, a 
they occur at all ages. Their development nppears to 
favoured by sedentary habits, by gout, and by other conditio 
which produce increased formation and excretion of uric acid. 
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oxalate of lime, or of other constituents of calculi. Some 
degree of inflammation, or of injury to the pelvis of the kidney, 
has often been credited with playing a formidable part in the 
formation of renal calculi. In some instances the nucleus of 
the calculus has appeared to be formed of a blood clot resulting 
from injury, which, by its retention within the pelvis of the 
kidney, has acted as a foreign body, upon which the crystalline 
constituents of the urine have been deposited. 

Symptoms. — When the calculi are small, they may occasion- 
ally be passed without giving rise to any symptoms, and even 
when of large size they may be retained within the pelvis of 
the kidney in a similar quiescent condition. Small calculi, or 
at least small potentials— that is, collections of spicule, of crystals 
visible to the naked eye — may often be passed by the patient. 
and cause irritation about the neck of the bladder or along the 
course of the urethra. I have frequently seen such collections 
of crystals distinctly visible to the naked eye passed with the 
urine, and these constitute the condition commonly known bj 
the name of ' sand.' One of my patients for many years passed 
beautiful rosettes of uric acid, which were distinctly visible 
to the naked eye, and his chief complaint was of much dis- 
comfort about the meatus. Such concretions are, perhaps, 
scarcely to be regarded as calculi, but they might undoubtedly, 
if retained within the pelvis of the kidney, or if lodged between 
the pyramids, form the nuclei of masses of larger size. Such 
masses, while within the pelvis of the kidney, will frequently 
give rise to no symptoms, though possibly some cases of lumbar 
pain, which are so often met with in gouty patients, are to be 
ascribed to the presence of such concretions. When, however, 
these masses are dislodged from the site of their formation, 
and when they either fall into or are washed into the ureter 
they commonly cause renal colic, which, in severe cases, is of 
an agonising character, and accompanied by vomiting and 
retching. 

Renal colic commonly commences with startling suddenness, 
and the pain is primarily referred to the region of the kidney, 
and to the course of the ureter on the affected side, shooting 
downwards later to the groin, and sometimes to the testicle, 
which may be swollen and retracted. Sometimes the pain can 
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scarcely lw localised. It appears to radiate through 
abdominal cavity, and, in exceptional cases, it may even be 
referred to the umbilical region. The duration of renal colic is 
extremely variable. It may last only for a few hours, or it may 
continue, with periods of partial relief, and witli exacerbations, 
for several days. A well-marked attack of renal colic generally 
forms the precursor of others, but sometimes, under judicious 
treatment, the tendency to the formation of renal calculi may 
be arrested. The liability of recurrence, however, is so well 
recognised that patients who have had one severe attack of colic 
are mostly regarded with suspicion at insurance offices. \Vitii 
the onset of the pain, there is frequent desire to micturate, and 
the act is commonly accompanied by much straining and dis- 
comfort. The urine is generally passed in small quantity, and 
it is commonly intimately mixed with blood. In some eases, 
however, in spite of the severe pain, the urine may remain clear, 
though reduced in quantity. These symptoms, following in 
rotation, cause a complete blockage of the ureter, so that the 
urine is totally derived from the healthy kidney, the fluid 
formed from the affected side being retained within the pelvis of 
the kidney, and tending to dilate the pelvis, and to cause pres- 
sure upon the pyramids. Under such circumstances, a complete 
blockage of one ureter — hydro-nephrosis — is liable to result, ami 
the conditions described under the name consecutive renal 
cirrhosis, pyelitis, and suppurative nephritis, may originate in 
the injury thus done to the kidney. Attacks of renal colic 
usually follow after some violent exercise, or some jolting move- 



ment of the body, perhaps as the result of accident, during 
which the calculus is dislodged from the nidus in which it has 
been formed. The sudden jars resulting from horse exercise, 
or from the irregular, unexpected jerks in railway carriages, 
may be sufficient to produce renal colic by suddenly altering 
the position of the calculus. It most not, however, be considered 
that all cases of renal calculus are necessarily associated with renal 
colic, l'oxt-nwrtem examinations frequently disclose the presence 
of calculi which have been wholly unsuspected during life. In 
such cases, the kidney may sometimes be found practically un- 
changed, but, more commonly, it has undergone a certain degreeof 
atrophy, owing to the irritation due to the presence of tl 



if the calculus. 
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Sometimes the termination of an attack of renal colic occurs 
suddenly after a fit of vomiting, during which there may be 
momentary increase of pain, followed by sudden relief, the 
explanation being that extra pressure has caused the stone 
to be dislodged from the ureter and to pass onwards to the 
bladder. More often the relief is more gradual, and results 
from the employment of some measures calculated to relieve 
muscular spasm of the ureter, which undoubtedly otters opposi- 
tion to the onward movement of the calculus. Such relief may 
l>e afforded by the use of hot baths, or hot fomentations, or by 
the use of preparations containing opium or morphine. In all 
probability, the pain of renal colic is referable rather to 
muscular spasm than to local injury. Undoubtedly, the 
muscular spasm is the result of the irritation of the mucous 
membrane by the calculus ; but the nature of the pain is often 
demonstrated by the relief which ensues with measures calcu- 
lated to relieve spasm. 

The existeuce of renal calculus may sometimes cause 
pyelitis for a great length of time before there is any complaint 
of renal colic, and in such cases the dislodgmenfc of the calculus, 
notwithstanding the pain which ensues, may lead to a cure of 
the pyelitis. 

Treaiment. — The treatment of renal calculus and of renal 
colic has undergone a considerable modification during the last 
few years. Formerly, treatment was almost limited to the 
periods of pain, and consisted in the employment of hot baths, 
hot fomentations, and perhaps venesection to relieve spasm 
and diminish engorgement. Notwithstanding the hajmaturia, 
preparations of opium were employed, and, indeed, are still 
employed, to give relief from pain ; and in many cases it is still 
advisable to use hypodermic injections of morphine, since, when 
the pain was at. its worst, most remedies given by the mouth 
provoked vomiting. These measures are still largely relied 
upon in cases of renal colic, but when pain recurs frequently. 
and when there is reason to believe that the stone has not 
passed from the pelvis of the kidney to the bladder, or that 
more than one calculus may be present, the modern tendency is 
to resort to surgical interference ; and it is undoubtedly an 
advantage, in such caseB, to remove the calculuB, which may 
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otherwise lead to the total disorganisation of renal tissue 
The method of operating, and the question of the removal o 
the affected kidney, can scarcely be properly dealt with in thi 
book, since the removal of the kidney must depend upon th 
extent to which it haB already been damaged by the preseno 
of the calculus. If there is any true secreting- Btructur 
still in existence, it is generally safer not to remove it, sino 
there is always the possibility of the opposite kidney being 
already damaged by the presence of calculi. 

As a temporary measure, chloroform may sometimes h 
administered by inhalation. This occasionally succeeds ii 
relieving spasm and in favouring the onward passage of th 
calculus; more often, however, the pain returns as the patien 
recovers consciousness. 
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CHAPTER XIV 

HYDRO-NEPHROSIS— CONSECUTIVE CIRRHOSIS — 
SUPPURATIVE NEPHRITIS 

Three affections of the kidney deserve consideration here, 
although, strictly speaking, they are not forms of Bright's 
disease ; they are, however, in many cases, associated with 
alterations in the urine, which may be accompanied by 
hematuria or albuminuria. Although they have been inciden- 
tally mentioned in the earlier pages, there is, I think, some 
advantage in referring to them at greater length, since, although 
frequently of surgical origin, and to be treated by surgical 
methods, they not uncommonly, in the first place, come under 
the notice of the physician for diagnosis. 

The three conditions in question are : (1) Hydro-nephrosis ; 
(2) Consecutive renal cirrhosis ; and (3) Suppurative nephritis. 
The first may occur independently of the others, but is often 
linked to the second, and this, in turn, may give rise to 
suppurative nephritis, although the last may also develop with- 
out association with the others. 

1. Hydro-nephrosis. — Hydro-nephrosis is the term em- 
ployed to indicate an over-distension of the renal pelvis with 
urine : it is a condition which sometimes results in the forma- 
tion of a fluid tumour of considerable size, which is not to be 
confounded with cysts forming within the substance of the 
kidney, in connection with various forms of Bright's disease. 
This fluid tumour is dependent upon some mechanical obstacle 
to the flow of the urine after its formation, instead of being due 
to an obstruction in the course of one or more of the renal 
tubules. 

Etiology. — Hydro-nephrosis is often a congenital condition, 
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which results from the ureter of one or both s 
impervious, either from pressure or from being congemtalty 
imperforate. Numerous examples of congenital rnal format ions 
leading to hydrc-nephrosis have been collected by Mr. Henry 
Morris, and he lays stress upon the fact that the congenital 
causes do not always give rise to hydro- nephrosis in infancy or 
in very early life. 

More interesting, perhaps, since more within reach of treat- 
ment, are the acquired causes of hydro- nephrosis. These may 
sometimes be of such a nature that they affect both kidneys 
simultaneously, as, for example, stricture of the urethra, 
enlargement of the prostate, cancer of the pelvic organs, of the 
uterus, vagina, bladder, or rectum, ovarian cysts. 
calculus, or cystitis. In the majority of cases, where tin- 
condition is unilateral, it results from the impaction of a 
calculus in the ureter; it may, however, be due to pressure 
exerted by pelvic tumours or by peritoneal inflammatory bands, 
and in some cases it has followed inflammation or ulceration 
within the ureter, traceable, perhaps, to the irritation produced 
by a renal calculus. Tumour or abscess of the bladder may 
involve the orifice of one ureter ; cases due to papilloma and to 
fibroma of the bladder have been recorded. Henry Morris 
makes the interesting suggestion that frequency of micturition 
may be an etiological factor when hydro-nephrosis accompanies 
pliyntosis, stricture of the urethra, prostatic enlarge] 
vesical calculus. He considers that frequent closure of the 
orifices of the ureters during micturition involves frequeut 
resistance to the outflow of urine. lie thinks this may 
materially aid in the production of the hydro- nephritic tumour, 
when there is partial obstruction of one or both ureters from any 
other cause. 

Morbid anatomy. — The changes with hydro-nepbrosis affect 
not only the pelvis of the kidney, but also the renal tissues, am] 
they are primarily the direct results of pressure. The earliest 
indication is a diminution in the size of the apices of the 
pyramids, so that they appear flattened or even hollowed 
out, and separated by broad intervals. As the ftccun 
continues, the calyces and the pelvis undergo dilatation, the 
latter forming a spheroidal sac connected with egg-like pouc 
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due to the distension of the calyces, the walls of which have 
become tough and thick. In extreme cases, the septa between 
these pouches may break down, so that a single cystic tumour 
results, in place of a lobulated tumour. The ureter, above the 
point of obstruction, may also be dilated and thickened. As 
the tension is increased, the kidney may undergo changes of 
consecutive renal cirrhosis, or, more commonly, further atrophy 
may affect the whole of the pyramids, and perhaps, also, the 
cortex, bo that only small traces of renal tissue are found in the 
h'brous walls of the resulting cyst. 

The size of the cyst may vary considerably : it may be 
ttmaller than a normal kidney, or only slightly larger, or it may, 
in exceptional cases, form a tumour which distends the abdomen 
and simulates an ovarian cyst. 

The fluid in the sac sometimes consists of more or less dilute 
urine of low specific gravity and clear, pale colour. At other 
times, the fluid contains albumin, pus, or blood, and may 
accordingly be opaque and red. Urea and uric acid may be 
absent or deficient in amount, while chloride of sodium may 
be present in excess. The term 'pyonephrosis' has been used 
for cases in which the fluid has indicated the presence of pus, 

Symptom*. — When due to congenital conditions, hydro- 
nephrosis may declare itself at any age ; but when resulting from 
some other disease, it may proceed for a length of time without 
attracting attention, until the formation of an abdominal tumour. 
It has been aptly termed ' a silent complication,* on account of 
its insidious onset. When it reaches an advanced stage without 
any obvious tumour, complaint has been made of pain in the 
back, frequent micturition, thirst, and perhaps anuria, partial or 
complete. If both kidneys are affected, the interference with 
excretion may lead to the ordinary symptoms of nvamiia, but 
the constipation which sometimes occurs may be referable to 
pressure on the colon. 

If a tumour is formed, the symptoms and physical signs are 
largely dependent upon its size. It is frequently lobulated or 
irregular in outline, dull on percussion, and fluctuation may 
sometimes be detected. It may interfere with the work of the 
lungs and the heart: it often gives rise to constipation, and 
although, when small it may not cause pain, as it increases in 
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size it may produee discomfort aud sense of weight, or even pain 
of an agonising character, owing to distension. In somewhat 
exceptional cases the tumour may undergo sudden diminution 
in Bize, and this is mostly associated with an increased flow 
of urine of low specific gravity, and perhaps containing blood 
or pns. 

If the disease is unilateral, and if this intermittent dis- 
charge does not occur, the urine presents no marked charac- 
teristics, hypertrophy of the opposite kidney sufficing for the 
el i min stive needs. 

Duujiwsis. — When the hydro-nephritic distension is small 
and unilateral, it is frequently impossible to detect its existence, 
and one kidney may be completely destroyed without the pro- 
duction of any definite symptoms. When a tumour of palpable 
size has been recognised, if due to hydro- nephrosis, it must be 
diagnosed from one due to abscess forming in or round the 
kidney, from hydatid cyst, connected with the kidney or adjacent 
organs, and, when the accumulation is excessive, it. may be 
mistaken for ascites or for an ovarian cyst. The conclusive 
diagnostic sign, the rapid diminution in the size of the tumour, 
with an increased flow of urine, does not often occur ; hence, 
attention has to be directed to other diagnostic indications. 
With renal abscess the onset is more sadden, and it is attoudttl 
with great pain, with some rise of temperature, and perhaps with 
rigors. With peri-nephritic abscess the tumour is not so definite 
nor so circumscribed, and there is usually some redness and 
cedema of the skin in the loin. Hydatid cysts of the kidney are 
not so common as hydro-nephrosis, and the history will often 
be of material assistance, since both conditions are, as ■ rule, 
secondary to pre-existing affections— hydatid of the kidney 
occurs after hydatid of the liver, hydro-nephrosis after some 
cause leading to obstruction to the outflow of urine from the 
bladder or from the ureter. 

Abdominal surgery has made such strides, owing to the work 
of Sir Spencer Wells, Lord Lister, and others, that operations 
for the relief of abdominal tumours are probably undertaken 
at a much earlier stage than formerly, and it is now compara- 
tively rare for ovarian tumours or hydro-nephritic tumours to be 
allowed to increase iu size until the diagnosis is difficult 
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must be remembered that it is only wben such tumours are of 
great size that they may cause hesitation or confusion. In- 
creased confidence in the safety and beneficial results! of opera- 
tion leads patients to come under observation at an earlier date, 
when there is but little question about the diagnosis. Still, it 
is an interesting fact that many cases have been recorded where 
the Burgical treatment of ovarian tumour has been employed for 
cases which proved to be hydro- nephritic or renal cysts. Ordi- 
narily the distinction may be made by attention to the history 
of symptoms referable to the urinary organs, to the direction of 
growth, to the position of the colon, and to the results of vaginal 
and rectal examination. 

A hydro-nephritic cyst is more fixed, and the colon com- 
monly passes in front of it, and may be detected by a resonant 
note on percussion ; it may also sometimes be felt between the 
cyst and the abdominal wall. From vaginal and bimanual 
examination, the absence of fixation of the uterus or of ovarian 
or tubal changes may be recognised, and, in addition, this 
examination, or examination from the rectum, may serve to 
detect the existence of some cause of obstruction at the lower 
end of the ureter. When the walls of a hydro- nephritic cyst 
are very thin, and whi-n much fluid is present, it may be difficult 
to diagnose from ascites until a small quantity of fluid has been 
withdrawn for examination. 

Frogrweu.—^ThB prognosis is, of necessity, very uncertain, 
since, although in many cases, where the disease is supposed to 
be unilateral, the opposite kidney performs the full eliminative 
work, while the affected kidney undergoes increasing destruc- 
tion of renal tissue, yet, unfortunately, many cases have been 
recorded in which the opposite kidney has been completely 
atrophied, owing to the presence of a calculus, and in one such 
case death from anuria followed the removal of the hydro- 
nephritic tumour. 

The prognosis may, in some cases, depend upon the nature 
of the obstruction and the possibility of its removal. When, in 
spite of the pressure of a hydro-nephritic tumour of moderate 
size, there is no apparent diminution in the nitrogenous excre- 
tion, and when the tumour does not materially vary, and does not 
interfere with the work of other organs, life may be almost 
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indefinitely proloi 



., for it is essentially in these three wayi 



that the tumour endangers life. Diminution of area and uric 
acid generally indicates that, although one tumour only may 
be perceptible, both kidneys are seriously affected. Great in- 
crease in size may lead to spontaneous rupture into the peri- 
toneum, and, in addition, it may embarrass the freedom of 
respiration and circulation, or may cause troublesome constipa- 
tion. When dependent upon stricture, enlarged prostate, or 
other conditions involving operative measures, additional risks 
are incurred from the tendency to suppurative nephritis. 

When the size of the tumour is subject to sudden reductions 
the ontlook iB somewhat more favourable, since the fluid may 
possibly disappear and never re-accumulate. 

Treatment. — -Apart from Ihe adoption of surgical i 
these cases offer very little scope for treatment. Gentle n 
of the abdomen, with a lubricating ointment, has, in a 
instances, led to a subsidence of the tumour. Such 1 1 1 
may, however, be impracticable, owing to the degree of disten- 
sion, or to the increase of pain which it induces. Under such 
circumstances, although anodynes may give temporary relief, 
they must be used with caution, from the dread of interference 
with the nitrogenous elimination, and, at best, they are only 
palliatives. The adoption of surgical interference must be dis- 
cussed, and paracentesis is generally performed. The fluid 
frequently re-accumulatefe, and the operation has to be repeated 
at intervals. It is sometimes considered advisable to make a 
permanent opening in the loin, through which the fluid may 
drain. If the fluid thus passed contains very little m'trogonom 
waste, while the urine continues to be excreted in normal quan- 
tity and of normal composition, the question of removal of the 
affected kidney may be discussed, but, in the absence of proof 
that the opposite kidney is functionally active, there is consider- 
able risk in the removal of a hydro- nephritic tumonr. On such 
procedures, however, the reader is referred to surgical text-l>ooks, 
in which the matter is treated in detail. 

2. Consecutive Resal Cirrhosis.— This condition is essen- 
tially due to obstruction to the free outflow of urine, and 
therefore, to some extent, the clinical features resemble those 
f suppurative nephritis. 
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described under the name of ' Consecutive Bright's Disease' and 
• Consecutive Nephritis,' and in some surgical manuals descrip- 
tions of ' acute and sub-acute interstitial nephritis ' to a great 
extent correspond with the symptom*, the etiology and pathology 
which are generally ascribed to consecutive renal cirrhosis. 
Since, in the rnwn, thin fli'mnnr ctapendi upon the same etiological 
factors as hydro- nephrosis, and since its progress may be suddenly 
interrupted by suppurative nephritis, the three conditions may 
be found together in varying degrees, though consecutive renal 
cirrhosis is perhaps somewhat more frequently connected with 
hydro-nephrosis than with suppurative forms of nephritis. Yet, 
in spite of the frequency with which this condition follows 
hydro-nephrosis, it may occasionally be found when the pelvis 
of the kidney does not appear to have suffered from any urinary 
obstruction. 

Hlii'Ioiji/. — Consecutive renal cirrhosis may originate in any 
of the diseases which cause hydronephrosis, but it is, perhaps, 
more prone to occur when the cause leads to chronic partial 
obstruction, rather than to sudden and complete arrest of the 
flow of urine. Independently, at any rate, of the formation of 
a tumour by distension of the renal pelvis, it is certainly likely 
to occur with such chronic partial obstruction as may result 
from stricture, from enlargement of the prostate, from vesical 
calculus, or from tumours within the bladder, and even in the 
latter case when only one ureter may be obstructed. It jb also 
an occasional consequence of pyelitis and of obstruction of the 
ureter by the gradual development of tubercular growths, as in 
a case I recorded in the Path. Soc. Trims., vol. xliii. p. 91. 1892. 

Morbid anatomy. — Wben the onset of consecutive renal 
cirrhosis is relatively sudden, the kidneys may be somewhat 
larger than usual, of a soft consistence, and mottled with red 
and white patches. When it is the result of more gradual 
changes, one or both kidneys may be smaller than normal ; or, 
when the obstruction has affected one ureter only, one kidney 
may be much enlorged, while the other is much reduced in 
size ; and even when the condition results from affections of the 
urethra it is rare to find that both organs show the same 
degree of change. The surface of the kidney may be smooth 
or granular, and it is sometimes marked by deep puckered 
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cicatrices. The capsule is thickened, and adherent not i 
the underlying renal, but also to the surrounding adipose, t 
The kidneys are tough and hard, and of a dull white or y 
colour ; the thickness of the cortex is much reduced, but i 
some parts it may be of almost normal thickness. In fact, the 
general characters correspond closely with those of ordinary 
renal cirrhosis, and the same resemblance is also fonnd upon 
microscopic examination. Numerous leucocytes are accumu- 
lated in different parts of the cortex, particularly round the 
Malpighian capsules and between the tubes. The renal epi- 
thelium is swollen and granular, and extravasation of blood may- 
be found both within the tubes and in the inter-tubular tissue. 
The development of nuclei in the glomeruli, the gradual atrophy 
of the capillary loops, the abnormal thickness of the capsules, 
with increased formation of fibrous tissue — all these changes 
agree, in the main, with thoBe of renal cirrhosis. 

When associated with hydro-nephrosis, an early change is 
seen in the tubes of the flattened pyramids, these tul i 
contorted by wave-like curves. At laler stages, the renal fciaM 
undergoes considerable atrophy, until it may only be represented 
by a sac or shell of firm fibrous tissue devoid of glandular 
structure. 

Symptoms. — The development of this disease is as a rule 
extremely slow, and it is not marked by characteristic sym- 
ptoms. The changes in the urine are often accompanied by 
pyelitis or cystitis. When free from such association, the 
urine does not always contain either albumin or casts, though 
sometimes a variable amount of albumin may be found, 
together wi!h a few hyaline casts. The quantity is generally 
rather excessive, and the specific gravity low. The excretion 
of urea may be slightly reduced, but this diminution often 
appears to correspond with diminished appetite and digestive 
power. 

In acute or sub-acute cases there is slight hectic temperature. 
an evening rise to 100°, or even 102°, with a normal or sob- 
normal morning temperature : when resulting from the passage 
of a catheter, or from other surgical operation, the onset may 
be marked by a distinct rigor or by a succession of chills. 
With chronic cases of obstruction, these initial symptoms i 
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absent, or they are so slight as to escape observation, and the 
first symptoms to attract attention are an increasing languor, 
weakness, and loss of flesh. The sense of weakness may be 
greater towards the evening, when there is a slight rise of 
temperature, and it is then associated with a marked distaste 
for food, great thirst, and some nausea, or even vomiting. The 
tongue may be but little altered, though more commonly it is 
covered with a thick white fur, and sometimes it may even be 
dry and brown. Although constipation may be present, more 
particularly with some forms of hyrlro-nephrosis, there is usually, 
in this respect, but little departure from the normal habit of the 
individual. The skin is frequently moist and clammy, but with 
a rise of temperature it may become dry and pungent, or, on 
the contrary, profuse diaphoresis may occur. In addition to 
the sense of languor and weakness above mentioned, there is 
generally little mental change; patients may be placid and 
satisfied with their progress, or, on the other hand, the languor 
may be accompanied by much drowsiness. 

The end sometimes results from increasing weakness and 
exhaustion ; sometimes from suppuration of the kidney, with 
more or less delirium and coma; sometimes from an intercurrent 
acute disease, or from gradually increasing stupor and uraemia. 
Under surgical treatment for the relief of obstruction it is by 
no means uncommon for great improvement in the general 
condition to result, even when the symptoms have been of an 
alarming nature ; but, although this improvement may be of 
long duration, and the patients may, in all respects, appear to 
be well, the renal affection is permanent, and, at a later date, 
it is to be feared that all the previous symptoms may be 
repeated, either from an aggravation of the original cause of 
obstruction, or from fresh need for instrumental interference. 

Diaytwds. — The diagnosis, which, in cases of chronic 
obstruction, is exceedingly uncertain, is largely based upon the 
previous history. The condition may be suspected when, after 
long-standing obstruction, there is progressive emaciation, 
together with anorexia, slight hectic fever, drowsiness, and 
thirst. When, with these symptoms, the amount of urine is 
rather excessive, of low specific gravity, and with little or no 
albumin, the diagnosis is rendered more certain. 
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With more acute cases, greater difficulty is experienced, i 
the symptoms are, to a great extent, obscured by those of the 
original malady. When an operation upon some part, of the 
urinary passages has been performed recently, or when the 
patient is suffering from cystitis, an accurate diagnosis may be 
almost impossible, since many of the symptoms so strongly 
resemble those of acute or chronic pyremia, septicemia or septic 
peritonitis. 

Prognosis. — In spite of the occasional marked improvement 
after surgical treatment, the ultimate prognosis is almost 
invariably bad, The immediate danger is estimated by the 
severity of the symptoms and by the extent to which the cause 
of obstruction is within the Bcope of treatment. It is necessarily 
more grave when the consecutive renal cirrhosis is superadded 
to an existing cystitis or pyelitis, since it then frequently under- 
goes suppurative changes. 

Treatment. — Apart from the surgical relief of any cause of 
obstruction, cases of consecutive renal cirrhosis afford, as a rule, 
little scope for treatment, and even if any operative measures 
are employed they entail much anxiety, especially when tlie 
temperature is oscillating. Benefit may sometimes be obtained 
from the use of fairly large doses of quinine, and, if there is 
much pain, morphine or opium may be tentatively employed. 
In many cases, however, the treatment is almost limited to 
hygienic measures. The diet has to be regulated, and given in 
a form which is both nutritious and easily digested; stimulants 
are forbidden, or, in those cases where there is great weakness 
and anorexia, small quantities may be administered if they 
appear to improve appetite and digestion; muscular exertion 
and mental worry should be avoided ; patients should be 
protected from the risks of sudden changes of temperature; 
and, if the disease is in an advanced stage, they must be kept 
in lifil. 

Consecutive renal cirrhosis is, however, one of the diseases 
which it is possible to prevent. The causes are so well recog- 
nised, and frequently so well within reach of gentle treatment, 
tliat prophylactic measures should be adopted before there is any 
reasou to believe that the kidney has become the subject of 
i-iin-i'L'iitive renal cirrhosis. 
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3. Suppurative Nephritis. — Under the term suppurative 
nephritis many affections of the kidney may be grouped which 
are secondary to disease in other parts of the body. Suppurative 
nephritis is far more commonly under the observation of the 
surgeon than of the physician, since the conditions which give 
rise to it are, in the majority of cases, of a surgical nature, and, 
moreover, the symptoms attributable to suppurative nephritis 
are very frequently vague in their indications, or at least occupy 
a subordinate position, the greater share of attention and of 
treatment being claimed by the primary affection. This form 
of nephritis is that to which the name ' surgical kidney ' has 
been applied, and it is described in detail in most surgical 
works. Other terms which have been applied to this condition 
are those of ' ascending nephritis ' and ' renal abscess.' 

Etiology.— In many cases the starting point of suppurative 
nephritis lies in some obstruction in the urinary passages, and 
this obstruction may frequently be associated with a local 
inflammatory process, the result of surgical interference and 
subsequent purulent infection. Sometimes purulent nephritis 
results from the irritation produced by a calculus, sometimes it 
is dne to stricture of the urethra, or to prostatic enlargement 
which has required the use of catheters. Sometimes it appears 
to be cousecut ive to injuries of the spine or diseases of the spinal 
cord, which have given rise to cystitis. It may occasionally 
follow from infection due to purulent accumulations in the 
neighbourhood of the kidney, as, for example, abscess in the 
liver or spleen, or caries. It may also occur as a sequel to 
pyosalpinx, to inflammatory diseases of the uterus or ovaries, or 
to tubercular affection either of the bladder, or ureters, or even 
of the kidney itself. When the tuberculosis affects the ureter, 
undoubtedly the suppurative nephritis is due largely to the 
obstruction to the outflow of urine. 

Suppurative nephritis may also occur as part of a general 
infective process, as in connection with ulcerative endocarditis, 
or with pyaemic and septic conditions. In these cases the 
purulent collections in the kidney may attain vast proportions 
though frequently they may be small and multiple. 

From a consideration of the above causes of suppurative 
nephritis, it will be readily understood that this affection is more 
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commonly seen amongst males than females, and also that it is 
of relatively greater frequency after middle age. 

M&rbid anatomy. — The size of the kidney varies considerably, 
both according to the size and the number of purulent deposits. 
V - iinlly the kidney is larger than normal ; the capsule is some- 
what more adherent, especially if the purulent collections are 
numerous and situated near the surface of the kidney, and 
under these conditions the capsule is also thickened. The 
surface is, as a rule, granular and of a dull red or pnrple tint, 
though occasionally it maybe more pale than usual. Sometimes, 
on section, the affected areas are indicated only by numerous 
small grey or red patches of minute size, these patches being 
frequently surrounded by a zone of hyperemia. They are most 
numerous in the cortical portion of the kidney, though occa- 
sionally they may extend to tbe medulla. In the cortical area 
these spots may be somewhat wedge-formed, with the apex 
pointing towards the pelvis of the kidney, but more commonly 
they are rounded. In the medullary area linear haemorrhages 
may often be seen. Sometimes the process may be limited to 
one kidney, while the other appears to be normal ; but, as a 
rule, the disease is more extensive on the one side, though the 
other kidney also shows signs of infection. Frequently, the 
pelvis of the kidney is dilated, and its mucous membrane con- 
gested. On microscopical examination the minute spots are 
found to contain colonies of micrococci, which are usually grouped 
in the neighbourhood of the Malpighian corpuscles. The con- 
dition of the glomeruli varies in different parts of the kidney, 
and also according to the stage of the disease. Mostly, tin- 
nuclei in the glomeruli are increased in number; sometimes tbe 
tufts show signs of lardaeeou 3 degeneration, but, as in other forms 
of lardaceons disease, some of the glomeruli appear to escape 
infection altogether. The space between the glomeruli and the 
capsule is sometimes entirely obliterated by extravasated blood, 
and blood may also be occasionally found in the lumen of tlm 
tubules. Frequently, the arteries are obstructed by minute 
emboli, and the capillaries may be also distended with blood, 
especially those in the neighbourhood of the small purulent 
deposits, When the disease is of long duration, the artedM 
may undergo degenerative changes, the muscular coats being 



_ 



l'hif. iit SUPPURATIVE NEPHRITIS 293 

hypcrtrophied, while the inner coat indicates the presence of 
endarteritis obliterans, The changes in the tubules an* by no 
means constant in their nature: sometimes the epithelium in 
the convoluted tubules may show signs of proliferation, and the 
lumen of the tubule may be filled with white corpuscles. 
Similar collections of leucocytes may be found in the straight 
tubules, and these occasionally lead to detachment of the 
epithelial cells. Frequently, the whole of the kidney is 
hyperEemic, and the distinction between the cortex and the 
medulla is obscured. As the abscesses enlarge great destruction 
of renal tissue may occur ; adjacent purulent collections appear 
sometimes to have fnsed, sometimes the suppuration is so great 
that very little true renal tissue can be found. The purulent 
collection may even extend to adjacent organs, and may lead to 
the formation of peri -nephritic abscesses, or indeed of fistulas, 
which may point in the lumbar region or in the front of the 
abdomen. Cases have often been mentioned of extension to the 
liver, or of perforation of the colon, the small intestine, or even 
of the lung. Reference has already been made to the lardaceous 
changes which affect the blood vesBels ; Fiirbringer states that 
he has seen bilateral lardaceous degeneration, even when sop- 
punitive nephritis had only attacked one side. 

Symptoms, course, and diagnosis. — So far as these cases come 
under medical observation, it must be admitted that while the 
development of numerous minute abscesses may be sometimes 
suspected, it is frequently extremely difficult, if not impossible, 
to be certain of their existence. In pymmic cases, or in ulcera- 
tive endocarditis, the formation of minute abscesses may be 
sometimes suggested by indefinite symptoms pointing to renal 
trouble; far more commonly these minute purulent collections 
are found aa revelations of the post-mortem examination. The 
pyromic abscesses are mostly of greater size, but, uidess they 
cause alteration in the nature of the urine, their presence may 
be unsuspected. They appear to form fairly rapidly, without 
definite local symptoms; very often, even when symptoms are 
present, they may be obscured by the primary affection, or may 
be attributed to the primary affection rather than to any change 
in the structure of the kidney. 

The points to which attention should be directed are thoae 
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which are commonly associated with the formation of pu: 
other parts, but it must be distinctly understood that 
indications are frequently but of a slight nature as rej 
suppurative nephritis. Alterations in temperature may occur 
suddenly, and may even be associated with attacks of rigors, 
but these changes are so frequently met with in connection 
with traumatic conditions that it is impossible to lay very much 
stress upon them as indications of suppurative nephritis. In the 
early stages the patients may vomit frequently. Pain is very 
variable in its occurrence; indeed many patient* never make 
any complaint referable to the kidney. When pain occnrs, it is 
mostly severe, and resembles that ordinarily attributed to the 
passage of a renal calculus. It starts in the lumbar region, and 
radiates thence towards the testicles or towards the thigh, and 
the pain is frequently relieved by absolute rest, while it is 
excited and rendered more severe by movement, or by examina- 
tion of the abdominal wall. The pain may be so great that it 
will frequently disturb the sleep, and it may induce the patient 
to keep the thigh flexed upon the body, very much in tin . 
of the limb in mild cases of hip disease. Since the pain is so 
often absent, it cannot be held to be of any very great 
diagnostic value, although, when other symptoms point towards 
suppurative nephritis, its presence will afford valuable aid to 
diagnosis. 

The nature of the urine depends largely upon the i 
which is giving rise to the suppurative nephritis. When i 
the sequel to cystitis or to lesions in the ureter, the 
usually .shows shreds of pus and tiocculent debris, and i 
respects its characters point to the primary disease rather I 
to changes affecting the kidney. Even when albumin is p 
it is extremely difficult to decide whether the albumin is i 
than can be accounted for by the pus in the nrine. 
suppurative nephritis occurs independently of catarrh i 
urinary passages, small amounts of albumin may be det* 
even before the admixture of the pus coming from the 1 
This albuminuria is sometimes to be regarded as febrile ; s 
times it appears to be the result of secondary nephritis, which ■ 
commonly in associated with suppurative nephritis. Unless t 
secondary nephritis reaches an advanced stage, the urine » 
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not ordinarily undergo much alteration in volume or in specific 
gravity. Cases of suppression have, however, been described, but 
it appears probable that these cases only arise when suppurative 
changes are proceeding in one kidney, while the other has been 
already destroyed by previous disease. Sometimes, without any 
particular warning, large quantities of pus make their appear- 
ance in the urine, and this occurrence is generally indicative of 
the discharge of an abscess into the pelvis of the kidney. The 
sudden appearance of pus in any quantity is frequently the 
earliest certain sign of suppurative nephritis, and the diagnosis 
is rendered more probable by the rapidity with which, as far 
as appearances go, the urine may regain its normal condition. 
Even when the urine looks normal, however, small amounts of 
pus may frequently be found by chemical tests, or leucocytes 
may be discovered by microscopic examination. The micro- 
scope may also reveal the presence of caBts and of renal 
epithelium, indicative of degenerative changes in addition to 
suppurative nephritis. Fragments of renal tissue have some- 
times been found in the debris of deposit in such cases ; these 
fragments may consist of loops of capillaries from the glomeruli, 
or occasionally, though rarely, of portions of the renal tubules. 
The transition of these cases to the more advanced stages, 
in which the kidney becomes so much increased in size as to 
form a renal tumour, is one which is mainly dependent upon 
obstruction to the outflow of pus from the substance of the 
kidney. The renal tumour may then develop to an enormous 
extent, and the kidney may become sacculated by the accumula- 
tion of pus within the pelvis of the kidney, and by its pressure 
upon the pyramids. 

Paralytic affections have been described in connection with 
suppurative nephritis. The forms of paralysis which are most 
likely to occur are those affecting the lower extremities and 
involving both the motor and sensory tract. Paraplegic 
affections in many cases stand in the position of cause rather 
than of result. It is scarcely necessary to mention here the 
frequency with which affections of the spinal cord lead to loss 
of eontrol over the bladder, to cystitis, and then to suppurative 
nephritis ; on the other hand, however, there appears to be good 
reason for believing that the nerve affection sometimes follows 
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the renal affection, and in such cases the trouble seems to have 
started from the bladder, and to have given rise to an ascending 
neuritis. 

The subsequent course of any case depends largely upon the 
direction in which the purulent discharge occurs. The pro- 
gnosis is somewhat mora hopeful when the abscess opens into the 
pelvis of the kidney ; this may lead to an ammoniacal condition 
of the urine, but as the flow of pus gradually ceases the urine 
returns to its normal reaction. Sometimes the abscess burrows 
in new directions, and it may discharge itself through the 
intestine, through the liver into the bile ducts, or thti n 
pleura into the lung. When the discharge occurs through. 
the lung substance, the pus expectorated is peculiarly foetid, 
and the patient rapidly becomes exhausted by the nausea and 
discomfort induced. Many cases of suppurative nephritis pass 
on by gradual stages to the development of lardaceons disease, 
and to a condition of extreme cachexia, which is associated 
with hectic rises of temperature. Sometimes the termination 
of the case is marked by typhoid symptoms, the tongue becoming 
dry and coated, the patient suffering from frequent diarrh<ea, 
and, in addition, from low muttering delirium, alternating 
with headache and other symptoms of depression, 
symptoms are sometimes referred to unemia, and undoubt"-dly 
to a large extent they may imitate the symptoniB commonly 
associated with chronic uraemia. From the frequency with 
which suppuration in the kidney is associated with ammoniacal 
decomposition in the urine, these typhoid symptoms have been 
referred to a form of ammoniacal poisoning. There is no doubt, 
however, that the typhoid condition alwve described may occur 
without any evidence of alkalinity of the urine, and it is there- 
for. ■ mors probable that, like the symptoms of puerperal 
eclampsia, typhoid symptoms are to be referred to auto- 
intoxication, from the development and absorption of somt- toxic 
agent in the course of the BUppuration. 

ZVoowMti.— The prognosis of suppurative nephritis is to a 
large extent dependent upon its cause. When it is rl; 
of pytemia or septicaemia it adds largely to the risks of the 
primary disease ; at the same time, when thi> collation of pus 
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is freely discharged into the pelvis of the kidney, the prognosis, 
as already stated, becomes more favourable. The prognosis is 
also largely influenced by the degree of pyrexia which is asso- 
ciated with the suppurative process, and it is rendered more 
grave with attacks of diarrhoea, or with the development of 
typhoid symptoms. 

Treatment. — The treatment of suppurative nephritis resolves 
itself into the treatment of the cause. When the abscess is 
consecutive to pyremia or septicaemia, there is but little to be 
done in the way of affording relief. When it is due to some 
affection of the bladder or urethra, it is sometimes possible to 
allay irritation starting from these regions, and so to diminish 
the further extension of the disease in the kidney. This, how- 
ever, can rarely be effected. 

From what has already been said, it will be evident that, 
the existence of suppurative nephritis can frequently only be 
suspected until the abscess has attained a fairly large size, and 
is already taking its own course of cure. When there are good 
grounds for thinking that the kidney is becoming involved, 
benefit sometimes results from measures calculated to reduce 
temperature or pain. The application of ice over the region of 
the kidney may give relief, and the same result may occasionally 
follow from the application of leeches over the loins, or from 
free cupping in the neighbourhood of the loin. When pus has 
been found in the water, and its origin from the kidney appears 
to be indubitable, it is necessary to maintain the strength of the 
patient by diet and by tonic forms of treatment. Occasionally, 
some improvement appears to follow the administration of sulpho- 
carbolate of zinc or of sodium ; more commonly, medicinal treat- 
ment appears to have no influence on the formation of pus. 
When pain is excessive, various anodynes may be employed, and 
the most valuable of these are the various salts of morphine. 
These must be administered frequently, in increasing doses. 
Occasionally relief is afforded by the local injection of morphine, 
even when the administration of this drug by the mouth gives 
but little relief to pain unless the dose is relatively large. 
The administration of opium in the form of suppositories, or its 
application in fomentations or poultices, may also give rebef 
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from pain. It is scarcely necessary to say that chloral, sol phonal, 
and other hypnotics are of very little value in these cases. As 
a whole, the treatment is largely confined to the treatment of 
symptoms as they arise, and to the administration of antipyretics 
and tonics, especially quinine, which, to a certain extent, reduces 
the hectic fever, and seems also to influence the formation oi 
pus. 




CHAPTER XV 
DUBU 



ITRjEmia is a collective Dame need to describe various functional 
disorders of the central nervous system, also of the respiratory and 
digestive organs. It is met with in numerous kidney diseases 
(especially in nephritis connected with scarlet fever, the puer- 
peral state, cholera, and also in chronic contracted disease of 
the kidney), in affections of the urinary organs with obstruction, 
and also in cases of liver complaint. The frequency of uraaiiiia 
varies considerably under the influence of climate. Thus, in 
England, according to the observations made by Bright, 
Uhristison, and Gregory, about half the number of patients 
suffering from Bright's disease become uranio, while in Germany 
and Holland, though the average barely reaches 25 per cent., 
yet Fiirbringer states that in the medical wards of the Berlin 
Public Hospital about 100 nephritic patients are admitted per 
annum, and that about 50 show urajmic symptoms. 

It is cnstomary and convenient, to divide uremic symptoms 
into two classeB — acute and chronic. 

Acute urcemia appears both in acute and chronic diseases 
of the kidney, and its most prominent features are convulsive 
seizures. These paroxysms may commence quite suddenly, with 
no warning indications, or more rarely they may be preceded 
for a few hours or days by various premonitory symptoms, the 
most marked of which are constant headache, mental apathy, 
drowsiness and vertigo ; nausea, or even vomiting, may some- 
times occur, while in some few cases there may be severe 
dyspnoea. Other less frequent premonitory signs are mentioned 
by Fagge, Buch as a strange, fixed expression of the face, 
ins in the extremities, or a transient rigidity of 
;he lower jaw, or of a limb. Amongst occasional 
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premonitory symptoms Charcot includes tremors, similar to those 
of paralysis agitans. 

The attack itself, whether it occurs as sequel to such 
symptoms, or suddenly and unexpectedly, in the midst of the 
habitual occupations, generally takes the form of convulsions of 
an epileptiform type. The patient becomes unconscious, and 
is seized with convulsions ; sensibility and reflex actions are 
lessened, and frequently abolished. The spasms, which in slight 
cases usually confine themselves to passing contractions of the 
muscles of the face or of the extremities, become in serious cases 
more violent and general. In the very worst cases the whole 
body is shaken with violent convulsions, respiration falters and 
becomes stertorous, the pulse is small and very rapid, the fare 
puffy and cyanotic; patients foam at the mouth and grind their 
teeth, while the faeces and the urine, if the latter is excreted at 
all, are passed involuntarily. Considerable retardation and 
irregularity of the pulse often set in previous to the attack, but 
during the paroxysms this characteristic is seldom observed. 
Rosenstein states that an abnormal hardness and tension of the 
pulse commonly precede the attacks. 

During (he uncmic attacks the temperature is generally low, 
and even sub-normal : it is only in exceptional cases that great 
rises of temperature have been noted. Sir William Roberts has 
recorded a case in which the temperature fell to '.M! '. and aA 1. -i 
observers have seen temperatures as low as 93"1°, 89"6°, and 
even 8G - 1°. These low temperatures are most often met with 
in nephritis consecutive to diseases of the urinary passages. 
They have also been said to be frequent when uremia affects 
persons advanced in years, when it occurs in conjunction with 
exhausting conditions, such as vomiting, diarrha'a or haemor- 
rhages, or in connection with cancerous cachexia and marasmus. 
In some cases of uraemia the temperature has been found to 
rise as high as 105-8° and 107'4°, but this sudden elevation has 
always been followed by a rapid fall. The reason of the 
increased temperature is not very obvious ; it has been sug- 
gested that it may bear some relation to the intensity of the 
muscular spasms and jactitations. 

Even during the convulsion the pupils usually retain their 
sensitiveness to light, but authorities are not agreed about t 
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size. Fagge says they are more often contracted or normal, 
while Wagner states that they are generally dilated, seldom 
small : in my own experience they have not presented any 
material change with sufficient frequency to justify a general 
statement of any characteristic alteration. 

The clonic spasms only last some minates. When but one 
fit occurs the convulsions cease gradually, and the patient passes 
into a drowsy or comatose condition, from which he may some- 
times be partially roused. It is probable that thiB state is due 
to the pernicious effect produced on the cortex cerebri by the 
deprivation of oxygen. After a time, varying sometimes from 
a quarter of an hour to several hours, the patient awakes as out 
of profound sleep. As a general rule, however, the attacks 
return after a few hours or days, with renewed vigour, the 
intervening stupor becomes more profound, and at last passes 
on to permanent coma, out of which it is impossible to rouse 
the patient. Death sometimes occurs during the comatose state, 
sometimes at the height of the paroxysm. Faggo mentions one 
case in which death ensued within seven minutes from the first 
imemic symptoms. 

The clonic convulsions may be unilateral, and may be pre- 
ceded or replaced by tonic spasms, followed by contractions of 
long duration, ' tetanic ursemia,' and even by trismus and 
tetanus. Sometimes there may be no spasms, the acute uremia 
appearing solely as coma, or as delirium, when the patient may 
scream and try to jump out of bed, &c. ; on the other hand, 
ura?mia may be observed without the slightest mental impair- 
ment. In very severe cases, the unemic attack is sometimes 
accompanied or followed by some form of motor paralysis, 
especially hemiplegia, and this is usually unattended with any 
obvious cerebral lesion. The hemiplegia is frequently transient, 
and passes off within twenty-four hours. Generally it is incom- 
plete : the reflexes are abolished or diminished, and the condition 
may be followed by contractures. Even when the face is affected, 
ptosis is exceptional, but conjugate deviation of the eyes baa 
been observed. With right hemiplegia aphasia has been noted, 
usually hemianaesthesia is present, and the anaesthesia may 
affect the organs of Bpecial sense. 

The occurrence of bilateral amauroeif is more frequent than 
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r awake from the coma with total blindness. Tie ham «f 
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i only from twenty-foor to thirty -e 
however, been known to occur even after arventevci day*. 
Uraemia attacks the ear mnch leas frequently, and the c 
meats, such aa difficulty in hearing, complete < 
in the ears. Ac. generally come and go quickly. Vn 
neas has been attributed to minute haemorrhages in the t 
bat it is far more probable that it depends upon t 
influence upon the auditory centre. 

Finally, acute uraemia may be unaccompanied by any c 
bral symptom, and be manifested only by serious (~ 
of the respiratory or of the digestive system. 

Before leaving acute uraemia, it may be indicated briefly t 
the symptoms produced by the toxic agent naturally fall ; 
two classes — those due to paralytic affection of the brain , 
of some of the sensory centres, and those referable to i 
tion of the motor tract, leading to tonic and clonic < 
sions and spasms. 

Chronic urtemia. — Although some cerebral symptoms i 
generally present in chronic uraemia, they are mostly of a snl 
dinate character as compared with the apparent disturbatu 
the respiratory and digestive organs. There are, however, | 
grounds for believing that, in all cases, the toxic indue! 
mainly, if not entirely, exerted on the central nervous s 
even though the urgent symptoms may appear to be referab 
some other part of the body. It will be convenient, there 
to describe first those symptoms of chronic nnt-mia which i 
more obviously connected with the brain 

Chronic ura?mia, so far as it affects the central nen 
. ii often unrecognised in flight cases : it steals upon t 
patient generally in a most insidious manner, and does i 
usually leave him. There is frequent complaint of dull 1 






ache, which may affect the frontal region, or, more commonly, 
the occipital region ; the pain is sometimes more acute, and may 
be of a paroxysmal nature, resembling violent migraine. This 
symptom may be accompanied or replaced by giddiness and 
drowsiness, and by a marked condition of languor and inertia, 
affecting both mental and muscular work. In chronic uraemia 
these discomforts are peculiarly persistent ; there may be brief 
intermi salons, but more commonly they continue, with but little 
variation, for weeks or even months. The appearance and the 
temperament meanwhile become profoundly affected ; the face is 
dull and expressionless, and the patient liecomes self-centred and 
abstracted, taking but little notice of, or seeming indifferent to 
all that is occurring around him. As the lethargy increases, it 
may eventually lead to complete stupor, or even to deep coma, 
which is occasionally interrupted by attacks of delirium, or by 
severe convulsive seizures, analogous to those of acute uraemia. 
When coma intervenes, without the onset of convulsions, it may 
lead to symptoms which might be mistaken for those of an 
advanced stage of typhoid fever; the tongue becomes dry 
and brown, and sordes collect upon the teeth. 

This description of uremic cerebral symptoms would be in- 
complete without further reference to the psychical disturbances. 
The occurrence of mental derangements in the course of acute 
and chronic renal disease has been observed by various 
authors, and they are probably to be explained by the influence 
of the same toxic agencies concerned in the causation of other 
nnemic symptoms. Apart from the loss of consciousness, the 
prominent symptoms consist of halluci nations, terror, delusions 
of excessive persecution, and excessive motor irritability. The 
type of delirium is generally quiet, but exceptionally it may be 
furious. These attacks of mental disturbance, which only last a 
short time, are comparatively little known, since, in consequence 
of their transient character, they do not often come under the 
notice of the physician. Binswanger thinks that, in these cases, 
it mnst be admitted that renal disease exercises it decided in- 
fluence on the formation of psychical symptoms; and he considers 
this fact is proved by cases in which the mental disturbances 
began at the same time as the development of renal disease, and 
disappeared with the decrease of the same ; and he also thinks 
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that thi3 contention derives further support from t 
where, in the course of protracted renal disease, all exacerbations 
and remissions of the original disease keep pace with an increase 
or entire cessation of the symptoms of mental deran<n?ment. He 
gives the following details of a case which he observed duriu" 
a period of several months. About a month after kidnev disease 
manifested itself, the patient, fifty years of age, waa seized with 
attacks of terror, headache, buzzing and vacuity in the bead 
Then insomnia, confusion, impossibility to concentrate thought, 
self-accusations, and fictitious ideas of crime set in. The albu- 
min decreased when he was treated with opium and calomel 
and the patient became quiet and mentally bright. Three 
months later, violent attacks of terror, with stupor, reappeared. 
Later on, the old complaint was made that the head was ' split- 
ting,' &c. The same treatment waa used, and again the patient 
became brighter and quieter. In the following months the con- 
dition varied, but the appearance and disappearance of albumin 
always coincided with the psychical symptoms. The patient 
subsequently recovered entirely. 

Binswanger considers that the occurrence of decide | 
disturbance in the course of renal disease is undoubtedly con- 
nected with the existence of an individual neuropathic predis- 
position. 

Amongst other nervous symptoms, severe itching of the skin 
is very frequent, and often very severe. In old people it often 
takes the form of intense pruritus, which defies all local treat- 
ment. Even when patients are so far unconscious that it is 
impossible to rouse them, they may continue to rub or scratch 
themselves. Saundby mentions hyperesthesia of the skin, with 
burning sensations. Skin eruptions of various kinds have been 
described in connection with advanced cases. Dr. Le Cronier 
Lancaster, 1 of Swansea, gave notes of eight cases, which, having 
liad under observation, he considered to be of anemic origin. 
The eruption, which occurred chiefly in cases of chronic intersti- 
tial nephritis, first appeared as macula? or papula? of a bright red 
colour upon the extensor surfaces of the hands, forearms and 
legs, and then rapidly spread over the whole body. In a few 
days one of three changes occurred in the rash. 
1 Lanctl, November 31, 1891, p. 1169. 
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1. It gradually subsided with extreme desquamation, leav- 
ing the underlying skin brawny and thickened. 

2. It became eczematous, with free exudation of a gummy 
fluid which dried and formed scabs and crusts. 

3. In the severer cases, pustulation or even the formation 
of small abscesses followed the edematous stage. 

Severe itching usually accompanied all stages of the raBb. 

The eruption was generally of grave prognostic significance. 
Tn seven of the eight cases it was followed by death within five 
weeks of the first outbreak. 

It must be observed, however, that rashes similar to those 
above described have been seen in cases of interstitial nephritis 
in which there were no other symptoms of uraemia, and that tin* 
anemia nature has therefore been challenged. Hashes resem- 
bling those due to measles, erysipelas, and simple erythema 
have been described, as well as a form of racist dermatitis affect- 
ing the neck, arms, and legs, and an exfoliative dermatitis of 
general distribution. In advanced cases I have often seen 
numerous cutaneous haemorrhages, resembling a purpuric rash, 
mainly confined to the legs and feet. 

The forms and varieties of dyspnea connected with chronic 
kidney affections have been already described in detail, under 
Renal Cirrhosis (see p. 195). It may therefore be sufficient to 
mention here that the only form to which the term uraunic dya- 
pno_*a can properly be applied, is that in which the attacks of 
dyspnira come on in a paroxysmal form, like those due to 
spasmodic asthma. These attacks usually occnr at night, the 
breathing becomes extremely rapid, and the dyspnoea is often 
mainly expiratory, though occasionally there may be much in- 
spiratory difficulty. Leich ten stern considers urasmic dyspncea 
to be most common in the uraemia of scarlet fever; when it 
occurs in chronic cases it arises usually when the primary 
disease is the result of alcoholism. It must be remembered 
that similar attacks of dyspncea may result from gradual failure 
of the circulation, or from interference with the work of the lung 
owing to engorgement or to effusion into the pleural cavity; con- 
ditions not necessarily associated with uraemia. 

Persistent hiccongh is not uncommon in severe cases tending 
to a fatal termination. I have observed it for some days before 
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death from renal cirrhosis, and I bare also met with 
of extravasation of urine. Although, in my experience, thh 
symptom generally occurs late, Wagner has mentioned one 
instance of chronic Bright's disease in which hiccough and slight 
cedeina of the legs were the only obvious symptoms. 

Full reference has already been made to the clinical aspect 
of the digestive symptoms due to chronic unemia (see Cirrhosis 
of Kidney). Apart from the milder indications of dyspepsia. 
the vomiting of unemia, which often ensues, is marked by it* 
frequent occurrence in the early morning, before food has been 
taken. The vomited material often consists of mucous or serous 
fluid, which may either be acid or may have an alkaline re- 
action, and an ammoniacal odour. Urea has l»een discovered in 
the matters rejected, while the reaction has been attributed to 
the transformation of urea into carbonate of ammonium. This 
form of vomiting has been regarded as due to irritation of the 
stomach by urea or by carbonate of ammonium during the 
vicarious elimination of the urinary constituents, but in all 
probability the vomiting is of central origin, since when urea 
has been administered to animals with food, a distinct, interval 
elapses before vomiting results, an interval sufficiently long to 
allow of the absorption of a toxic substance into the blood, and 
of its action upon the central nervons system. Although the 
vomiting must frequently be of ursemic origin, it is important 
to remember that genuine gastritis often accompanies chronic 
forms of kidney disease, and may produce symptoms closely 
resembling those of unemia. 

The connection of diarrhrea with unomic vomiting ia well 
recognised, but it is generally associated with more definite 
anatomical lesions; the mucous membrane may show the 
ordinary appearances of inflammation, while the condition 
sometimes resembles that of dysentery. Extensive ulcerations, 
or large leathery patches may at times be found, more particu- 
larly when the motions have contained much blood, mucus, or 
pus. In view of these definite pathological changes, it may be 
doubted whether the Bymptoms are strictly of urasmic origin. 

T)i6 natural propli.ijla.ris of acute uramia. — In chronic forms 
of kidney disease, nramtc symptoms may be averted by various 
compensatory processes. There can be little deal 
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hypertrophy of the heart, which so largely influences the renal 
excretion, ia to a great extent conservative, as we see hy the 
frequent occurrence of urtemic symptoms with cardiac failure. 
Elimination is also favoured by an increased action of the skin ; 
this is shown by the, beneficial results of active diaphoretic 
measures, and by the detection of urea on the skin of urajraic 
patients. Pagge says that urea can only be detected on the skin 
shortly before death, and when the urine is almost completely sup- 
pressed. In describing the appearance of the skin under these 
circumstances, three similes have been employed : the face is 
said to have looked as though flour had been sprinkled over it, 
as though a lather of soap had beeu allowed to dry on the surface, 
or as though the lieanl were frosted. The slrmincli rmd intestine 
form additional channels of elimination ; copious vomiting and 
profuse diarrhoea not only compensate for the diminished excre- 
tion of water by the kidney, but also supply an additional outlet 
for toxic materials which 7iiigbt otherwise produce more dangerous 
symptoms through their action on the central nervous system. 
There is also some reason for believing that similar excretion 
may be effected by means of the salivary glands and the 
bronchial glands. 

Theories of ureemia. — From the foregoing account of the 
diversity of symptoms attributable to urtetnia, it will be readily 
undeistood that the condition has been ascribed to an almost 
infinite variety of causes; of necessity these causes, in almost 
every case, turn upon some interference with the eliminative 
work of the kidney, by which one or more of the urinary con- 
stituents is retained within the system, and either exerts its 
toxic influence directly, or after undergoing some chemical 
change. The difficulty, that has been experienced in this con- 
nection, lies in the attempt to recognise one single theory as an 
explanation for all cases, an attempt which, in view of the great 
complexity of resulting symptoms, seems to be doomed to 
failure. Nevertheless, much good work has been performed 
with a view to the elucidation of uraemia, and although hitherto 
every theory has been found lacking in conviction and imperfect 
when applied to all cases, it is interesting to summarise the 
present position, and to give the various arguments which have 
been adduced for and against each particular theory. 
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As the most definite symptoms of acute and chronic ura?mi» 
are those connected with the nervous system, attention ha.* 
largely been centred upon the various ways in which such 
symptoms might be explained upon theoretical grounds, or 
induced by experimental methods. 

The theories may be broadly divided into two daoaafl : 
1. Mechanical. 2. Chemical. 
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According to tlie first, some definite change affects 1 
nerve centres, such as oedema, or minute haemorrhages ; on I 
other band, the second group seeks to explain the symptoms upon 
the theory of the toxic influence produced by some constituent of 
the urine, or resulting from the action of some material which is 
formed by decomposition within the system. 1. .1/. , !. 
Tranbe thinks that the basis of uremic symptoms is to be found 
in CDdema of the brain, which, from its increased volume, induces 
anfemia. Two conditions predispose to cedema, the marked 
hydnemia and the increased arterial pressure, When there U 
also great hypertrophy of the ventricle, any slight cause may 
lead to an augmentation of blood pressure and thus favour 
serous transudation. Tranbe considers that the type of the 
urtcmic attack is dependent upon the degree and localisation 
of the cedema in the brain ; convulsions occur when the middle 
lobes are affected, coma when the oedema extends to the whole 
cerebrum. The following facts are in favour of Trnnlie'j 
theory:— (1) The frequency of cardiac hypertrophy and blood 
dilution in cases of uraamia. (2) The production of coma and 
spasms in dogs, by the injection of water into the carotid after 
ligature of the ureter and of one of the jugular veins. Against 
the theory it has been urged that the symptoms are only pro- 
duced experimentally when enormous quantities of water hare 
been injected, and that, even under such circumstances the 
brain may present no indication of oedema. Prom the clinical 
side hypertrophy of the heart and hydremia are not always 
accompaniments of uraemia, and }>ost-mortem examination fre- 
quently fails to demonstrate oedema. It has further been argued 
that in those cases in which cerebral rcdeuia has been an 
it may be the consequence of the convulsions, rather than I 
cause. In spire of tln-se objections, Traubes theory of t 






in a modified form has found several adherents; thus Leichtenstern 
holds that in scarlet fever inflammatory (edematous conditions 
of the brain and its meninges co-operate with the action of some 
result of infection, and Kiihle believes the attacks depend upon 
the admixture of a toxic substance formed in the blood with the 
dropsical fluid. It will be seen that these views link together 
the mechanical and the chemical theories. Numerous minute 
hemorrhages have been found in various parte of the brain, but 
these are so rare and so uncertain, that they must be regarded 
as the result rather than the cause of the convulsive seizures. 

2. Chemical. — The term ' uraemia ' was first introduced with 
the idea that all the Bymptoms depended upon the non- 
elimination of urea, its circulation in the blood and its deposi- 
tion b various parts of the body. It becomes important, 
therefore, to consider here the formation of urea in the body 
and the variations in the amount, both in health and in 
disease. 

The amount of urea in the urine varies with the amount of 
proteid food which has been taken, the daily average being 
about 33 grams (500 grains). The percentage present varies, 
although generally it amounts to 2 per cent. The percentage 
is usually greatest some three houre after food has been taken, 
especially if the meal has been rich in proteids ; but the per- 
centage present does not necessarily indicate the percentage 
formed. When urea is excreted in quantity for any length of 
time, it is an indication of increased tissue metabolism. Con- 
versely, diminished excretion of urea may result either from 
diminished metabolism, or from retention of urea within the body. 
An increase in the amount of urea formed may result from the 
administration of any of the following drugs: dilute sulphuric 
acid, potassium chloride, ammonium salts ; small doses of phos- 
phorus, arsenic, antimony, codeine, or large doses of quinine. 
ft may also follow from poisoning by phosphorus or arsenic. In 
the healthy condition it tuay also ensue after the application of 
cold to the skin, the use of hot baths, or it may be the result of 
excessive muscular work. An increase is also commonly noted 
with the onset of acute febrile diseases, also during the paroxysms 
of intermittent fever, and, as a general rule, with diabetes. A 
decrease in the quantity of urea formed may be associated with 
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the administration of small doses of quinine, and it may occur 
during the decline of the fever in febrile diseases. A diminished 
quantity of urea is also noted in most chronic wasting diseases 
(anaemia, syphilis, phthisis, and dropsical affections) ; and 
towards the fatal termination of most diseases tbe quantity of 
urea may be reduced very considerably. In uraimia the excre- 
tion of urea may almost entirely be arrested ; a decrease in the 
quantity of urea formed is also associated with diabetic com* 
and with all degenerative changes of the liver, especially with 
acute yellow atrophy. With regard to the formation and 
source of urea, it is clearly not formed in the kidneys, for it has 
been found in the blood and in the tissues after the kidneys 
have been extirpated; nor is it elaborated in the muscles. 
although possibly some intermediate change may be here 
effected. The liver is now regarded as the chief site of its for- 
mation, but perhaps the spleen, and the lymphatic and secreting 
glands, may contribute some share of the work. The hepatic 
origin of urea is supported by the changes which occur with 
diabetes, when there is active metabolism of the hepatic cells, 
and the formation of sugar is accompanied by a simultaneous 
increase of urea. This theory receives further support from the 
diminished formation of urea when the liver undergoes 
rative changes. It has been shown by Noel Pafcon that bile 
formation and uvea formation bear a direct relationship to one 
another. It may further be mentioned that when there is 
excessive degeneration of the liver, as in acute yellow atrophy, 
the urine may contain little or no urea, its place being taken 
by leucin and tyrosin. 

Although it must be admitted that urea is derived from the 
proteid constituents of the body, there is much unc«?rtaintv 
about the intermediate stages. Urea can be obtained artificially 
from creatin, and this has accordingly been thought by some 
to be an important intermediate product. Uric acid has also 
been regarded in the same light, but although nrea can be 
obtained from uric acid, this view has not found general accep- 
tance with physiologists. It is, perhaps, more probable that 
glycocin, leucin, and perhaps tyrosin are intermediate stages. 
It has been mentioned above that in acute yellow atrophy these 
substances are found in the urine when the amount of t 
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much reduced. It is further known that when glycocin and 
leucin have been introduced into the bowe! or into the circula- 
tion, the amount of urea ia increased. It is, however, somewhat 
curious that when ty rosin is similarly introduced into the 
system there is no increased elimination of urea. 

Leaving these physiological considerations and reverting to 
the theory that uraemia is caused by retention of urea, it has 
been urged in favour of this view that (1) the symptoms were 
most marked when the secretion of urine and elimination of 
area were much reduced ; (2) under such circumstances urea had 
been found in the blood ; (3) when the excretion had been 
experimentally arrested by ligature of the renal arteries or the 
ureters by extirpation of the kidney, many of the ordinary 
symptoms, such as drowsiness, convulsions, vomiting and 
ili.irrlm-a, were produced. Against this theory it must be ad- 
mitted : (1) That all symptoms of unemia may be absent in some 
cases of complete suppression which have lasted for many hours 
or even days, without being accompanied by vomiting or 
diarrhoea, through which vicarious elimination might have been 
effected. (2) That uremic symptoms in their frequency and 
severity do not, clinically, exhibit any necessary relation to the 
quantity of urea excreted. (3) That occasionally no symptoms 
of uraemia may be present, even though large quantities of urea 
may be detected in the blood. (4) That when urea is given to 
animals with their food, no symptoms are produced so long as 
it can bo finely excreted. (6) That frequently in dogs nnemic 
symptoms an- not produced even by the injection of large 
quantities of urea into the circulation ; by the extirpation of the 
kidneys, it has been possible to estimate the amount of urea 
retained within the system from the time of the operation until 
the time of death from urannic symptoms, and it has been found 
that far larger quantities may sometimes be introduced directly 
into the blood without any resulting urwmia. 

From calculation of the amount of sugar required to cause 
convuJsions in animals, it would seem that for a man of eleven 
stones it would be equivalent to 1£ lb. of urea, or rather more 
than twenty times the average daily excretion of urea from the 
body. 1 The amount of urea in the blood of the animals poiBoncd 
1 MM. Gr£haut and Quiniiuand, Yearbook of Treatment, 1885. 
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decomposition is not followed by unemic symptoms, which 
only result with the injection of urine made septic by infec- 
tion. 

The difficulties in the way of the fall acceptance of either 
of the chemical theories above mentioned have led to other 
experiments with a view of determining whether the symptoms 
might not be due to some other constituent. Fettss and Ritter 
tested the effects produced by the intravenous injection of the 
various constituents of the urine, and concluded that the con- 
vulsions, coma, and death which ensued after the injection of 
fresh urine were attributable neither to increased pressure nor to 
the organic constituents, and that, of the inorganic constituents, 
the most powerfully toxic were the potassium salts. They 
found, in fact, that similar symptoms of urcemia were excited by 
injecting either fresh urine or salts of potassium dissolved in 
distilled water in the same proportions. An increase of salts of 
potassium has been found in the blood of urcemic animals, and 
also in the blood of patients with unemia from scarlatinal 
nephritis. One observer is disposed to regard the retention of 
salts of potassium as one of the chief causes of the symptoms 
due to respiratory troubles, while another l>elieves chlorate of 
potassium to be the principal cause of vomiting. 

It has been observed clinically that there is often a marked 
diminution in the output of chlorides in cases of acute and 
chronic nephritis. ISohne 1 has found experimentally that the 
injection of concentrated solution of sodium chloride under the 
skin of the abdomen produced, even in small doses, more or 
leBS violent, clonic and tonic spasms, alternating with a semi- 
comatose condition as in tira?mia. In one case in which uraemia 
had preceded death, the possibility of the influence of retention 
of chlorides in the causation of uremic symptoms was 
further supported by the analysis of the liver, in which a 
marked excess of chlorides was found to be present. The 
possibility is thus suggested that the diminution of chlorides 
in the nrine during life might be due to their retention in the 
liver. On the other hand, it has been asserted that, after 
temporary compression of the renal artery in animals, the 
chlorides were rather increased than diminished, while there 
1 Fortsehr. det iledidn, February 1897. 
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which has already been accumulating and undergoing decom- 
position within the intestine. It has been supposed that in 
renal dropsy certain toxic alkaloids, or ptomaines, become stored 
up in the dropsical fluid in the serous cavities and cellular 
tissues of the body, and that they may, under certain con- 
ditions, especially when attempts are made to reduce the dropsy 
rapidly, be suddenly thrown into the circulation and thus 
induce convulsions and coma. Such symptoms are usually 
attributable to reabsorption of nitrogenous materials with the 
dropsical fluids; but Dr. William Carter, in his Bradsbaw Lec- 
tures, 1 considers it highly improbable that, dropsical fluids are 
toxic, since the quantity of urea and salts found in them ia very 
small, even when the vomited matter contains much urea. He 
suggests that a factor, which may influence, if it does not cause 
some of the symptoms of ureeinia, is to be found in the progres- 
sively diminished alkalinity, or perhaps actual acidity of the 
blood, which occurs in some cases, and in support of this con- 
tention be states that, although, under ordinary circumstances, 
subcutaneous effusions are alkaline or neutral, in B right's disease 
they are frequently acid. He suggests that the slow, weak 
pulse, the low temperature and dilated pupils of tmemia may be 
due to the diminished alkalinity of the blood, combined with 
other causes. 

From the above account, it will be. seen that it is absolutely 
impossible to accept any single theory of explanation for all ea*M 
of uramiia. It is most probable that there are numerous causes 
that contribute to the result, and that individually they do not 
always bear the same relative importance; it is difficult to 
believe, for instance, that the symptoms of acute uraemia, which 
must depend upon a sudden intoxication, are due to the same 
causes which produce the indications of chronic uraemia. Doubt- 
less, the definition of uratmia suggested by Dr. W. Carter may 
be accepted in its entirety : ' an altered coudition of health caused 
by the accumulation within the body of poisonous products that 
shoidd be eliminated by the kidneys.' This definition does not, 
however, limit the ' poisonous products ' to any one substance, nor 
does it exclude the probability that in disease the ' poisonous 
products ' may be formed in greater quantity, owing to some 
1 British MedicalJoumal, vol. ii.. p. 463, 1888. 






disturbance of the balance of t lie bodily functions. Cohnhenn a 
Ley den make the interesting suggestion that, sometimes. pel 
haps, the immediate cause of anemic symptoms is the sudd* 
failure of the heart to keep up an active circulation throng 
the renal vessels ; this is quite in accordance with clink: 
observations of cases of chronic contracted kidney, mid it 
further supported by the therapeutic results of the einployinei 
of cardiac tonics in conjunction with other measures. Mill 
is difficult to assume sudden cardiac failure for nil cases, as, ft 
example, in the acute anemia of scarlatinal nephritis. In th 
connection, however, it is interesting to recall the remarks i 
Sir William Broadbent on the prognostic signiBcance of a pah 
of low tension (see p. 335), 

Diagnosis.— There is no great difficulty in correctly estiuu 
ting the nature of the symptoms of the acute form, and som< 
times, also, of the chronic forms of ureemia. provided that il 
existence of kidney disease is recognised, either in consequent 
or alterations in the urine, or by the consecutive changes in tl 
heart and pulse, or from the presence of general dropsy. Tl 
nature of the disease may, however, be more uncertain whe 
in the absence of any history, a patient is found in a comalo 
condition. Alteration in the position of the apex beat, accei 
tuation of the sounds of the heart, and high tension of U 
pulse will afford valuable indications, and if urine, withdraw 
by the catheter, is found to be albuminous, and to contain cast 
there is fair presumption in favour of uncmiii, An ""ffl nilJMl 
odour of the breath may occasionally he recognised, but. ih 
sign is frequently masked by the odour of alcohol, administer 
by some well-meaning bystander. In the absence of more oe 
tain indications it is, however, injudicious to assign such a ea 
definitely to nnemia. Convulsions mid coma are not unconim-: 
amongst pntients with nephritis, but they may result from ©en 
bral lesions, cerebral hremorrhage, or some form of meuingiti 
causes which are only indirectly connected with changes j 
the work of the kidney. The difficulties which may sonietim. 
be enoonntered are well shown by a case mentioned 
bringer. in which the jm t-morteiii examination disclosed tuhe 
cular meningitis together with genuine contracted kidney; i 
no vascular symptoms had been observed during life, it wi 
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impossible to decide upon the relative share of the two diseases 
in producing the fatal termination. 

The recognition of any distinctly paralytic symptoms gener- 
ally tells against a diagnosis of unemia, even thongh u ramie 
convulsions may occasionally be more marked upon one side of 
the body than the other. Fdrbringer states that, in his ex- 
perience, with one exception, when patients with renal disease 
have had unilateral or central symptoms, the post-mortrm has 
shown organic cerebral lesions, such as haemorrhage, embolism, 
or softening of the bruin. Alterations in the temperature of 
the body afford very little help to the diagnosis ; in uremia an 
increase of temperature is exceptional, while in apoplexy the 
temperature may be normal or sub-normal, though to cases of 
basal hsemorrhage it may be high. 

The convulsive seizures of uraemia may at first be mistaken 
for hysterical or epileptic convulsions, but an examination of 
the urine and a consideration of the previous history (if obtain- 
able) will remove all doubts in this connection. Unemic coma 
also resembles the insensibility due to alcoholism, to opium 
poisoning, and to the more rare condition of diabetic coma ; 
attention to the nature of the urine, to the pulse and the heart, 
mostly serves to indicate the true cause in such cases. 

The diagnosis of the symptoms of chronic unotnia is often 
more uncertain, and it has frequently to be based upon the 
results of treatment. This is more particularly the case with 
the urasmic disturbances of circulation and respiration. The 
shortness of breath on exertion, the tendency to repeated 
recurrence of cough, and the occasional attacks of spasmodic 
dyspncea can only be attributed to uraemia in the absence of 
physical signs of more definite cardiac or pulmonary affections ; 
the frequency or persistent character of the attacks as well as their 
resistance to ordinary measures afford, however, some grounds 
for a provisional diagnosis. Similarly the dyspeptic symptoms, 
vomiting and diarrhrea, may be mistaken for the results of local 
lesions of the stomach or intestines; the absence of physical signs 
of tumours connected with the stomach, the sigmoid flexure, or 
the rectum, helps to differentiate uraemia from malignant diseases 
of these organs, although the general symptoms, especially the 
wasting, pallor, and weakness, somewhat resemble those which 
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result from malignant growths. The headache of uraemia 
be recognised by its persistent character, and by frequently 
affecting the occipital region. Hie blindness and the occasional 
deatness are so commonly associated with convulsive seizure*, 
and they develop so suddenly, that there is usually little room 
for doubt, especially when the urine is found to contain 
albumin ; both of these symptoms, when due to uraemia, are 
also characterised by the rapidity with which improvement 
usually ensues. It need scarcely be said that in every case of 
doubt it is necessary not only to examine the water, which may 
or may not contain albumin, but to pay careful attention to the 
position nl' the apex beat, to the sounds of the heart, especial I J 
to those heard over the pulmonary valves, and to notice any 
alteration in the character of the pulse, as estimated from toe 
sense of resistance and from a sphygmographic tracing. I hare 
often been able, by means of the sphygmograph, to clear op the 
diagnosis of doubtful cases. It must be admitted, however, that 
frequently in chronic uraemia the symptoms so much resemble 
those due to other causes, that, in spite of the utmost care, it is 
necessary to await the results of treatment before expressing a 
definite opinion as to the nature of the case. 

Pcojjwvis. — As the symptoms of unemia differ very widely, 
so their prognostic significance is very uncertain. Even con- 
vulsive seizures afford very doubtful grounds for a prognosis, 
since their importance varies so much in the different forms of 
kidney disease. Symptoms of acute unemia always cause great 
anxiety; in rare cases patients may die owing to the severity of 
the first attack, or more often they may sink from exhaustion 
when the attacks are repeated at short intervals. In scarlatinal 
nephritis the prognosis is generally somewhat more hopeful than 
in acute nephritis, since the condition more frequently yields to 
treatment ; in both the danger from nnemia is immediate rather 
than remote, and the prognosis depends upon the rnpiditv with 
which consciousness is regained and the extent to which the 
urine returns more nearly to the normal state. When convul- 
sions occur in the course of chronic nephritis or of renal 
cirrhosis, they may either prove fatal in the first attack 
or they indicate danger of a fatal termination within a few 
weeks or perhaps months ; though in exceptional 
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end may be yet more remote. As in acute nephritis, a single 
attack affords no proof that the eliminative work of the 
kidney is irreparably impaired. Indications of greater danger 
are to be found in the prolonged stupor or coma which inter- 
venes between the convulsions in chronic cases ; when these 
symptoms supervene they almost invariably form the prelude 
to a fatal termination. 

Symptoms of chronic uraemia, especially those connected 
with the respiratory and digestive symptoms, will always justify 
an unfavourable prognosis. The dangers of uraemic dyspnoea are 
sufficiently obvious, and vomiting and diarrhoea, as they tend to 
reduce the strength greatly, add very largely to the immediate 
risks. Other symptoms of chronic uraemia, such as giddiness, 
headache, and amaurosis, are of importance as indicating pro- 
gressive stages of a chronic affection, but, unless they are asso- 
ciated with a rapid diminution of the amount of urine, they may 
persist for a great length of time, and even to a large extent 
improve under treatment ; when, however, they are accompanied 
by a great reduction in the urine, it is to be feared that uraemic 
convulsions of a serious type may ensue. 

Treatment. — The treatment of the various forms of uraemia 
has already been dealt with fully in connection with the 
different conditions under which they arise, hence it is un- 
necessary to devote further space to its consideration here. In 
any case, the treatment adopted must depend upon the form of 
uraemia, and it must be influenced by the associated symptoms. 
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Iha wn pram* of albumin in the urine «**»» be (fofa, 
mined readily enough in most cases, and many of the teeteonfi- 
aaribr employed famish a rough idea of the amount or percen- 
tal of albumin being passed by the patient at the time of 
examination. It is unnecessary here to repeat directions for 
vSececciru: the presence of albumin ; but it may be helnf 1 to 
l^yr.t out :hax the test which gives the most satisfactory malts 
:> :he contact method, in which a layer of urine is floated 1 
a layer of nit no aoid in the test tube. This test is so readil 
jvrfermed* ar.d it detects such very minute proportions of albnl 
mm* that I prefer :t to all other tests that have been sus-rctaL 
Traces of albumin which are only deposited after a length of ti 
if The specimen has been acidified and then boiled, can frequently 
Iv oasTy roAV*:sed by the contact method. When the con- 
tact :^t is performed with caution, there should be no fear 
either of dissolving the ring of albumin through excess of acid, 
or of r?ot precipitating albumin when the urine is alkaline It 
Atwcisw happens that, when dealing with alkaline urine 
15* ^?vr, of even from three to seven drops of nitric acid' 
*rV "\\>,nc way tail to cause immediate coagulation of the 
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tlbuniin, when, in the same case, addition of still more acid will 
ause precipitation, and testing by the contact method will at 
ince give a satisfactory line of opacity. I venture to lay some 
stress upon these points, because the test of boiling, with the 
addition of acid, is frequently recommended as being all-suffi- 
cient, especially for insurance purposes, and I am convinced that 
in urine of low specific gravity small traces of albumin may be 
■ntirely overlooked by employing this tost only ; while, in some 
formB of chronic kidney disease, if the urine ia highly alkaline, 
even large quantities- of albumin may not be precipitated without 
the addition of a very much larger proportion of nitric acid than 
is ordinarily recommended. For example, I have recently 
tested a specimen in which, after boiling, fully ten drops of 
strong nitric acid were required to produce a satisfactory cloud 
of albumin, while boiling after the addition of two or three drops 
caused practically no increase of opacity. 

When attempting to estimate the diagnostic importance of 
albumin a large number of factors have to be taken into con- 
sideration. Most important of all, perhaps, is the condition 
under which the albuminuria has been detected — whether it has 
been found as an accident, in the course of au examination for 
life insurance, when the proposer may have had no idea that there 
was anything whatever the matter with him, or whether, on the 
other hand, the albuminuria lias been found in connection with 
other symptoms of ill-health which have led to the examination 
of the urine. In the first case, the presence of albumin may 
probably surprise the examiner as well as the proposer, and, 

I under such circumstances, it is occasionally extremely difficult 
to persuade the proposer that there is anything amiss with 
him, and that he should take further advice. In the second 
case, the task of the physician is not so difficult, since, as The 
patient is already troubled about his condition, it is to a certain 
extent n satisfaction, if even a gloomy one, to have the cause 
definitely decided. In dealing with the first class of cases, those 
presenting themselves for life assurance, the diagnosis is often 
to a certain extent obscure. The physician is practically wholly 
in the dark as to exact information respecting the proposer's 
habits, his occupation, and his previous history. It is true that 
questions upon all these points are asked, and that information 
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is sought from many different sources, but it is almost too tuwi 
to expect such questions to be answered with the samedegreerf 
fulness and accuracy that attends the account given bj a patient 
to a physician from whom he wishes for advice on a question 
of health. Stilt, much may be gained by examining the urine at 
varying intervals, and, if possible, at different hours of the daj. 
My large experience in connection with insurance work indicate 
that there are a great number of cases in which the presence of 
small traces of albumin has been determined by chemical teals in 
the total absence of any history pointing specially to kidney 
disease, and also in the relative absence of other symptoms indica- 
tive of chrouic renpd affection. This, I take it, is an importasJ 
fact, since the tendency of those who consider albuminuria maioiv 
from the point of view of the consulting room is to lay pirhup> 
too much stress upon the importance of this symptom, and to 
take too gloomy a view of the diagnosis and prognosis. 

There are numerous physical signs which are ordinarily 
described as being associated with chronic albuminuria, root H 
alterations affecting the pulse and the position of the apex beat 
of the heart; but 1 am convinced that these physical signs air 
wanting in a large majority of cases of albuminuria, snch « 
those met with among young men from eighteen to twenty-five 
years of age. Perhaps some slight increase of tension may h* 
noted after the albuminuria has been discovered, where, in the 
absence of albuminuria, the pulse might probably have been 
regarded as normal. Whenever it ib possible, I make it a ruW, 
in cases of slight albuminuria occurring in young men, to get 
into communication with the medical attendant, and to endea- 
vour to enlist his sympathetic co-operation in clearing op tb* 
causation of the albuminuria. The medical attendant can fre- 
quently ascertain the relation which the albuminuria bears to 
varying conditions of diet, of rest, and of work, and he m.-iy ttnM 
afford very material assistance in proving whether the albu- 
minuria is persistent or intermittent. The first question that 
naturally arises in any case is whether this drain from the 
system is constant or occasional, whether it occurs at all hoars 
of the day or only at certain times, or whether it is dependent 
in any way upon the habits or mode of life of the proposer. I 
have, on more than one occasiou, been able to draw the attention 






of a medical attendant to an intermittent, albuminuria which had 
previously been overlooked. In one case, where there seenied 
to be some slight conflict/ of opinion as to the existence of albu- 
min in the water, I was able, by asking the medical attendant 
to examine the water at midday, to convince him that albumin 
was then present, although it had been absent in the specimens 
that he had previously examined in the early morning and in 
the late afternoon. Whenever any conflict of opinion arises, I 
hare always found it best to state in detail the tests I have em- 
ployed with the results that have been obtained, and to endeavour 
to get the medical attendant to examine under precisely similar 
conditions ; and I give this word of warning advisedly, as differ- 
ences of opinion are by no means uncommon. If it. is possible, 
with the aid of the medical attendant, to form a diagnosis, cases 
of slight albuminuria occurring amongst young men may be 
dealt with, a small extra premium being charged on account of 
this abnormality, even though the case must be attributed to 
one or other of the functional forms of albuminuria. 

When dealing with proposers of greater age, it is necessary 
to bo very much more cautious before expressing an opinion that 
the case is one of functional or intermittent .albuminuria, and as 
the precautions which have to be adopted are practically the 
same, whether the case is one which is being examined for life 
insurance, or whether it is a patient who requires advice, it will 
be advisable to discuss the diagnostic indications more fully. In 
the following pages I have considered the importance of each of 
the diagnostic features separately, but it must be understood 
that in practice all these diagnostic features most be estimated 
collectively, and due weight assigned to the indications derivod 
from each. 

With regard to the persistency of the albuminuria, it is 

necessary to test the water from day to day, and at different 

>urs of the day, and if albumin is found to be present, there 

a strong presumption in favour of the existence of some form 

_ it's disease amongst patients of middle age, though the 

ibility of a functional albuminuria must be kept in mind 
when dealiDg with younger patients. Reference has already 
been made to the relatively high specific gravity in most cases 
of functional albuminuria. Those which are commonly met 
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with amongst young men, candidates for appointments, or ft 
assurance, usually have a specific gravity of 1025 or npwan 
while on the other hand, in a large number of cases where 
amount of albumin is the same, there is fair presnmpt 
evidence of chronic renal afl'eclion if the speci6c gravity is I 
unless the low specific gravity is found to be an exceptio 
('(■(■(invito.*. Small traces of albumin may sometimes be dn< 
congestion of the kidney from heart disease, or from some ©t 
cause lending to venous engorgement, such as advanced chro 
bronchitis or emphysema; sometimes a faint cloud may 
found in connection with febrile conditions such as pnenmot 
The albuminuria of heart disease or of soma ot I 
engorgement generally varies considerably from day to d 
and the urine is mostly scanty, of high colour and fa 
gravity. It is always necessary not only to ascertain that 
albumin is permanent, but also that the amount is fiu 
constant ; it must be remembered, however, that in mi 
cases of renal cirrhosis the amount of albumin varies fr 
day to day, and that the urine may sometimes be entir 
free from albumin. In such patients, however, the pale sti 
colour is characteristic, while the specific gravity will also 1 
nish material assistance. In broad terms it may be stated I, 
in most cases of transient, temporary, or functional alhuinim 
the quantity of albumin is relatively small, while the colour i 
the specific gravity may be normal or above normal. If 
albumin is found to be intermittent instead of pen 
certainty of diagnosis can be founded upon this fact alone, si: 
in some cases of chronic interstitial nephritis the urine tba 
passed on first rising, before food has been taken, may be fox 
wholly free from albumin. In the same way, as indications 
diagnosis, little reliance can be placed upon variations in 
appearance of albumin with alterations of external temperati 
In runny cases of functional albuminuria it is true that t 

n occurs only with sudden changes ol temperate 
tithe? with a sudden access of warm weather or with su.dk 
raxwore to cold ; yet in the early stages of some <m- 

! the same holds good. The inUuence of cold and dm 
in inorowilg the amount of albumin in cases of scarlatii 
i- has Wen already referred to. It is occasionally n 
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sary to ascertain whether recumbency in bed has any influence 
on the presence of albumin in the water. This question 
has been repeatedly dealt with by Dr. Clement Dukes of 
Rugby, and he seeniB to have satisfactorily proved that there 
is good reason for believing that mere alterations of posture 
may, by altering the strain upon the. capillaries of the Mal- 
pighian tufts, cause albuminuria in otherwise healthy in- 
dividuals. Sir J. Grainger Stewart holds that when albumin is 
found to occur distinctly, and only after meals, with changes of 
attitude, with more or less severe muscular exertion, under 
mental excitement, or after cold bathing, it may be concluded 
with certainty that the process is functional. Although this 
generalisation will hold good for a large number of cases, it 
must be admitted that numerous other factors require to be 
considered before adopting such a sanguine view. 

In any case of doubt, it is alwayB advisable to determine 
accurately the total quantity of water passed in the twenty-four 
hours. In cases of functional albuminuria there is mostly no 
alti'rjilion in the quantity, while in those chronic forms of kidney 
disease which are most likely to cause hesitation in forming a 
diagnosis the quantity U usually somewhat greater or even 
considerably in excess of the normal amount, and the patient 
is disturbed by nocturnal micturition. Patients with lardaceous 
disease mostly pass a large quantity of pale urine ; and the 
amount and the appearance vary according to the stage of the 
complaint. In the early stages of renal cirrhosis the amount 
may be but little in excess of the normal quantity, while 
the colour is almost invariably lighter than usual ; in the later 
stages, when attacks of acute engorgement may occur, the 
alterations in quantity and in appearance usually leave no 
doubt about the nature of the case. 

It is very rare for febrile albuminuria to cause any difficulty 
of diagnosis. The existence of high temperature, and the co- 
exifltenos of scanty, high-coloured water depositing urates, 
usually afford fair presumptive evidence for considering that the 
albuminuria is merely symptomatic of the febrile state. This 
presumption is further strengthened if the amount of albumin 
appears to bear any relation to the height of fever. Sometimes 
it increases as the temperature rises, and diminishes with 
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defervescence of the temperature. If after complete defer- 
vescence albumin is still found to be present, it may cans* 
further anxiety, unless the case ia one of diphtheria. I ban 
elsewhere (Diphtheria aiul Antoxm, p. 54) stated that small 
traces of albumin occurring in the course of diphtheria seen to 
result from the diphtheritic poison rather tlian from organs 
renal changes, or from the febrile state. The microscope 
examination of the sediment sometimes affords valuable 
assistance to the diagnosis, the detection of crystals of oxalate*, 
or of knife-rest crystals of phosphates, will often favour • 
diagnosis of accidental or functional albuminuria ; while, oo the 
other hand, the presence of casts requires very care 
sideration, since they may be found in sniiu- <■; 
albuminuria, while they are frequently absent in cases of 
chronic cirrhosis. Hyaline casts of small size are those which 
are of least diagnostic importance, while granular i 
casts, especially if fairly numerous and of large size, may 
indicate chronic nephritis or cirrhosis. In every cat 
necessary to consider associated symptoms and physical signs 
affecting the circulatory system, the respiratory, the digesthr, 
and the nervous system. Chronic forms of nephritis 
cirrhosis are, as a rule, attended by changes in the 
the heart and in the position of the apex beat. The an* of 
cardiac dulness is generally increased, the apex beat displaced 
outwards, the extent of displacement frequently bearing 
distinct relation to the duration of the albuminuria. Both 
sounds of the heart are modified; the first sound, tl 
may be somewhat faint and indistinct, is mostly booming, 
txaggerated, and somewhat prolonged in character. The 
second sound at the base is accentuated and sometimes rain- 
plicated, but both the sounds and the hypertrophy are essen- 
tially indicative of chronic nephritis and of curbs 
met with in connection with lardaceous disease of tin- 1 
these changes in the position of the apex beat and in the a 
of the heart are indicative of an associated nephritis. 

It is unnecessary, here, to enter into theoretical < 
tions regarding the changes occurring in the art 
sufficient to indicate that the pulse of chronic nephritis i 
renal cirrhosis shows an increase of arterial tension, being i 
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or resisting, while the puke tracing is generally characterised 
by the breadth of the tidal wave and the distance of the dicrotic 
notch from the up-atroke. 

Information of any value is very rarely to be obtained from 
consideration of changes in the respiratory system. If the 
patient is the subject of chronic bronchitis or of chronic emphy- 
sema, very little value may attach to the discovery of small traces 
of albumin in the water, especially if these traces are found to 
vary with the condition of the lung; but it is sometimes 
difficult ir. asthmatic conditions to determine whether the 
albuminuria exists as a consequence or as a cause. When it 
occurs as the cause, the urine is mostly of low specific gravity 
and of a pale colour, and the quantity of albumin is generally 
small. On the other hand, if the albuminuria is the result 
of lung engorgement, the urine is more commonly reduced in 
quantity and its colour is deepened. 

In every case of albuminuria the condition of the alimentary 
system deserves attention. This naturally follows from what 
has been said of the dietetic forms of albuminuria, and the inability 
of some patients to take certain articles of diet without the pro- 
duction of albumin in the water. On the other hand, digestive 
disturbances may arise in connection with chronic kidney disease, 
either as a sequel to the disease, or as a determining cause 
of chronic nephritis. The chronic dyspepsia of advanced 
cirrhosis ia well recognised, and is marked by its intractable 
character, by occasional tendency to vomiting, and sometimes by 
sudden and severe diarrhoea. 

Valuable assistance may sometimes be obtained from con- 
sideration of the nature of the skin either in respect of colour 
or of structure. The anaemia of chronic nephritis contrasts 
markedly with the reddish brown tinge which is so often seen 
in cases of renal cirrhosis. The anaemia of nephritis is often 
associated with dropsical effusions, and although these may 
rarely affect the face, it is by no means unusual to find slight 
conditions of oedema about the eyelids, and to notice that the 
features appear larger than usual. The frequency with which 
this ancemia is associated with the watery appearance of the 
conjunctiva in cases of chronic nephritis, must be familiar to 
every practitioner ; on the other hand, the reddish discoloration 
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of renal cirrhosis may depend upon the causation of i 
especially in alcoholic individuals, in whom the engorgeinet 
capillaries over the cheeks will frequently furnish groum 
further inquiries. Subcutaneous hiernorrhages may sntni-t 
be found over the lower extremities, but these are comparative 
rare except in advanced stages of the disease, in which ther 
no question of the diagnosis. Thus, also, with the conditions rt 
extreme teilema affecting the lower extremities ; when occurring 
in the chronic form, these are more frequently to be met with 
in connection with chronic nephritis than with renal cirrhosis. 
In some cases of doubt, the appearance of syphilitic eruptions or 
cicatrices or of syphilitic disco lorations of the skin may indicate 
the probability of lardaceous disease ; the diagnosis of lardaceous 
disease is, however, more frequently to be founded upon other 
and more certain signs. 

In connection with renal cirrhosis the skin is so met 
abnormally dry, and it may be extremely difficult to provi 
diaphoresis. This difficulty, which may arise in the < 
treatment of urromic symptoms, frequently serves to render I 
diagnosis of cirrhotic changes more certain. A similar condi 
is occasionally met with in those cases of slight albumimi 
which are so frequently associated with advanced diabetes, 
dryness of the skin in such cases is dependent, however, nr* 
the diabetic changes aud upon the drain of water from the BJ1 
by the kidney, rather than due to any primary renal chu 
This dry, parchment-like feeling of the skin is, however, 
worthy, although in such cases it is rare for the album inn 
to need special treatment, and certainly it is not tieot 
attempt to provoke diaphoresis as in chronic uraemia. 

From consideration of the changes in connection with i 
nervous system, many indications may be obtained. Refer 
has already been made to the frequency of persistent headat 
with chronic nephritis and with renal cirrhosis. These hei 
are not always very severe, though usually they are of a iriol 
neuralgic type. The headaches of chronic anemia must 1 
carefully differentiated from those which so olten occur I 
functional albuminuria, as, for example, in the albuminuria < 
adolescence. In the latter condition, the headache is of a c 
nature and associated with intense lassitude and disinclii 
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to work. With functional albuminuria, also, it may be noted 
that the headache is not nearly so persistent, that it is more 
marked in the early part of the day, and that it often passeB off 
with exercise or with food. Sometimes in cases of paroxysmal 
hematuria or hemoglobinuria complaint of lassitude is made, 
and this occasionally precedes as well as follows the paroxysmal 
attack. 

Renal disease may frequently be first inferred from affections 
of vision. A gradual development of dimness of vision may lead 
to an ophthalmoscopic examination and to the recognition of 
albuminuric retinitis, or of distinct haemorrhages into the 
substance of the retina. Sometimes, however, the dimness of 
vision may occur almost, suddenly after a fit, which may be 
called by the patient a ' fainting fit,' or a ' convulsive seizure,' 
and in such cases it is uncommon to find much evidence of 
retinal change. The uremic seizures which lead to such dis- 
turbances of vision may be so slight as to escape treatment. 
Thus, at the present time, I have under my care a lady, aged 
forty-nine, who eleven months ago, after feeling giddy and sleepy 
for some days, lost consciousness for half an hour or so. She 
thought very little of this occurrence, merely noting that she 
was free from headache after the tirst tit. Five mouths later she 
again lost consciousness, and then noted that on recovery her 
tongue was very sore. At this time her sight failed in a marked 
way, and she sought advice on account of her vision, rather 
than on account of the fits from which she had suffered. When 
the eyes were examined, they were found in an advanced stage 
of albuminuric retinitis, and the water was extremely pale and 
contained a fair amount of albumin; the accentuation of the 
second sound of the heart over the aortic valves, and the nature 
of the pulse, left no doubt that she was the subject of chronic 
nephritis. In this case, further investigation appeared to 
indicate that the nephritis had its origin in repeated attacks of 
indigestion from which she had suffered for many years. In 
any case in which ' fainting fits ' occur, the possibility of uriemic 
origin should be considered and the water should be examined. 
These fits of nerve disturbance are more prone to ensue in con- 
nection with renal cirrhosis than with any other form of renal 
change, with the exception perhaps of acute nephritis, especially 
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when a sequel to scarlet fever. In the latter case, how- 
ever, the diagnosis has probably been made long before the 
urtemic seizures have occurred. 

Paralytic affections are also more frequently met with in 
the course of renal cirrhosis, as in this disease the pulse tension 
is greatest and the degeneration of arteries more likely to he 
advanced. The nature of the paralysis and the mode of the onset 
must, however, be considered rather closely ; it is probably tiw 
result of renal cirrhosis when occurring somewhat gradually; if 
there is a history of syphilis it may be indicative of lardaceons 
disease with consecutive changes in the cerebral vessels.. The 
diagnosis of lardaceous disease may also be favoured by the 
existence of any cause of chronic suppuration, such as necrosis 
or caries, or by a marked history of chronic syphilis. 

Although it is fairly easy, by a consideration of all the sur- 
rounding circumstances and by careful and repeated examination 
of the water, to determine the probable cause of the albuminuria 
and the probable nature of the renal change, if any, it must be 
admitted that it is frequently difficult to determine accurately 
the stage of the disease, aud more particularly in connection 
with chronic nephritis. Sometimes intercurrent attacks of 
hematuria may cause an unguarded diagnosis to be made, and 
this has necessarily to be altered when the subacute attack 
passes off", and the urine is found to remain albuminous and 
pale. It is still more difficult, in cases of chronic nephritis. lo 
decide whether the kidney is in the enlarged condition, or 
whether it has undergone secondary contraction. These refine- 
ments, however, are of relatively little importance, compared with 
the question of determining the extent to which the kiduev is 
still capable of performing elinu" native work. So long as the 
kidney retains the power of removing sufficient nitrogenous 
waste from the system, and so long as it is able to remove 
sufficient water, the absolute anatomical change is of minot 
importance. These indications show that, although some parts 
of the kidney may be in an advanced stage of disease, oih.-r 
parts still retain the power of doing good work. 
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CHAPTER XVII 

GENERAL PROGNOSIS OF ALBUMINURIA 

The concluding words of the last chapter form a certain indi- 
cation of the prognosis in most forms of chronic kidney disease ; 
it is necessary, however, in forming a prognosis to consider 
other questions besides the mere elimination of nitrogenous 
waste. One point of importance is the extent of the loss of 
albumin. The amount of loss in very many cases of Bright's 
disease, notably in cases of renal cirrhosis, is so small that it is 
almost a negligeable quantity — in fact, the drain of albumin is so 
readily repaired by the consumption of food, that the patient, in 
many cases, appears to suffer very little from this cause. In all 
probability this is the explanation of the prolonged vitality in 
some well-recognised cases of chronic nephritis. The pro- 
gnosis becomes more grave as the loss of albumin increases. 
Sir J. Grainger Stewart, in considering this question, mentions 
one patient in whom he estimated that one-twelfth part of 
the elaborated albumin of the blood passed away daily, and he 
naturally concludes that a loss to this extent must considerably 
affect the prognosis. Such a large drain of albumin sometimes 
occurs in connection with chronic nephritis, and it is always 
associated with great reduction of weight and loss of strength — 
in fact, the weakness from which these patients suffer is un- 
doubtedly due largely to the drain of formed albumin from the 
blood. In endeavouring to shape a prognosis from the amount 
of albuminous loss, careful attention must be paid to the 
frequency with which the amount of albumin will vary from 
day to day ; hence it is naturally unwise to form an opinion on 
the examination of a single specimen of water; on the other 
hand, when the water is repeatedly examined and the percentage 
of albumin is always found to be very great, the prognosis 
becomes the more gloomy. 
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In (peeking of the prognosis of cases of Bright's disease, U 
is important to divide them into two classes according to lin- 
early or late termination of the case. Thus many patients with 
acute Bright's disease may have a favourable early prognosis and 
a doubtful late prognosis — that is to say, that the immediate 
prognosis so far us danger is concerned may be favourable, while 
there may be great danger of the establishment of chronk- 
nephritis, in which case the remote prognosis would necessarily he 
more hopeless. A very large number of patients witli simple acute 
nephritis recover provided that the disease is uncomplicated — in 
fact, the prognosis of a case of acute nephritis depet 
largely upon the complications and sequela?. It is rarely pos- 
sible, however, to speak very definitely about the prognosis in 
any particular case, since severe symptoms may occur and yet. 
in spite of these, the patient may recover. Notwithstanding 
the dangers of uraemia, of convulsive seizures, of diminution or 
even suppression of urine, there may be complete recovery, but, 
on the other hand, some cases which have apparently hern 
doing well may occasionally take a bad turn and prove rapidly 
fatal, either from uraemia or from some secondary inflammatory 
change affecting the pericardium, the pleura, or the lung. On 
the whole, however, apart from accidents of this nature, the 
prognosis of acute nephritis, although full of anxiety, is com- 
paratively hopeful, but it must he rcmemljered that very many 
cases starting in an acute attack pass on gradually to chronic 
nephritis ; hence the daily loss of albumin must be watched with 
anxiety, particularly when the improvement appears to have 
become stationary. 

Puerperal nephritis stands somewhat by itself so far as pro- 
gnosis is concerned. The prognosis, as a whole, is generally 
favourable, and the estimation of danger is to be formed from 
the severity and the frequency of the eclamptic seizures. The 
marked improvement which so often occurs afUr delivery 
has already been described in treuting this condition, and 
reference has been made to the danger which arises from the 
severity of repeated convulsions. Should the patient recover 
from the albuminuria of pregnancy, there is very little riak of 
ultimate nephritis, and there is fair ground for believing that 
in many cases in which the albuminuria persists after del 
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the patient has been previously the subject of chronic 
nephritis. 

Independently of puerperal nephritic, the prognosis, in cases 
of chronic nephritis, is largely dependent upon the extent to 
which the drain of albumin interferes with the general health, 
and also upon the extent to which dropsical changes have 
progressed. So long as the nutrition of the patient can be 
kept up, so that the albuminous loss from the kidney is less 
lliiin the daily gain of albumin from food, these patients may 
continue in a fair state of vitality for many years. They are, 
however, subject to dangers from exposure and from secondary 
complications affecting either the heart or the lung. Frequently, 
after exposure, the prognosis may suddenly he rendered mOM 
grave by the occurrence of a sub-acute attack of nephritis which 
may lead on to considerable dropsical effusion of a relatively 
intractable nature. These patients sometimes incur greater 
risks through the failure of the circulatory system, which conse- 
quently induces a rapid increase of dropsical effusion and of fluid 
in the pleura or peritoneum. When these effusions have occurred 
the prognosis necessarily becomes extremely grave, and the time 
limit is to be estimated by the nature of the pulse, by the 
quantity of urine eliminated, and by the extent to which breath- 
ing is interfered with. There appears to be fair reason, however, 
for believing that many cases which are generally considered 
to be chronic nephritis may undergo gradual improvement 
provided that the patients can be kept under favourable con- 
ditions, and some authors even consider that a care is possible. 

Similar uncertainty attends the prognosis of chronic cir- 
rhosis, the danger of which is to be estimated by the extent 
to which the different physiological systems are involved. Very 
frequently cases of cirrhosis, if recognised at an early stage, may 
be put under favourable conditions as to climate, food, and work, 
and the termination may be almost indefinitely postponed. In 
forming a prognosis it therefore becomes important to consider 
the extent to which the circumstances of the individual permit of 
needful alterations of work or of climate, by means of which fair 
prospect of the postponement of danger may be afforded. The 
prognosis is, however, not so favourable as with chronic nephritis, 
inasmnch as, although it is possihle to diminish the risks, it is 
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not possible to cure the disease. In spite of mil that on t» 
done, patients with cirrhosis of the kidney pursue a downward 
coarse, and, sooner or later, suffer from cardiac failure or frun 
uremic symptoms. As in cases of chronic nephritis, sob-acott 
attacks are relatively frequent, and the danger to the patient* 
increased daring each such attack, since for tbe time there ii.m 
a rule, great diminution in the eliminative work of the kidney. 

In speaking of lardaceous disease, tbe hopelessness of tht 
condition, in the large majority of cases, has already brea 
mentioned. The prognosis naturally depends upon the extent 
to which it is possible to remove the condition which favrors 
lardaceous changes. Many cases hare been reported in which, 
by satisfactory surgical treatment, the loss of albnrain became 
ultimately arrested. It must be remembered, however, that 
the prognosis depends far more upon the primary disease than 
upon the kidney affection, and that the loss of albumin is of 
importance mainly as indicating that lardaceous changes are 
probably occurring in other organs as well as in the kuirv-v. 
In these cases there is relatively little risk of danger doe to 
interference with the eliminative work of the \ i 

In the same way febrile albuminuria is, in itself, of i 
little importance ; it is not likely to produce symptoms directly 
referable to interference with the work of the kidney, but it t» 
a frequent and important indication of the extent to which lb* 
febrile condition has modified the nutrition and the circulatii n 
of the individual. With some febrile conditions, as, for example, 
with diphtheria, the albuminuria may be taken to indicate the 
degree of gravity of the case, since in its most extreme forms it 
occurs more commonly in cases of a severe type, and in sach 
the prognosis may be rendered more grave as the albu- 
minuria is greater in amount; bat, on the other hand, in th* 
large majority of cases of diphtheria, small traces of albumin will 
be found without any additional risk being involved from this 
cause. In some febrile conditions the occurrence of albam in uria 
undoubtedly adds to the gravity of the case, since it is a source 
of loss, as well as an indication of the severity of the attack. 

The prognosis in any particular case is largi-ly influenced by 
the nature of the pulse and of tbe heart's action. It is less 
serious when the pulse is of good quality and regular than when 
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the puke is feeble and irregular, or intermittent. It is inte- 
resting in this connection to note that Sir William Broadbent ' 
a few years ago drew attention to the prognostic significance of a 
low blood pressure in acute kidney disease. He had previously 
seen two cases where low tension was associated with symptoms 
indicating cirrhosis of the kidney, and in both the disease 
proved fatal with unusual rapidity. In dealing with cases of 
acute renal dropsy, Sir William Broadbent looks upon the super- 
vention of a certain degree of high tension as an indication of 
favourable prognosis. He considers that the imperfect develop- 
ment of blood pressure is not to be regarded as the cause of 
slow recovery or of the complications observed in the course oi 
the disease, bnt that it reveals the constitutional weakness to 
which these complications are to be attributed, and it probably 
shows* that the patient ' is made of poor stuff.' From hia 
observations, Sir William Broadbent concludes that in the 
treatment of acute renal disease it, is desirable to raise the tone 
of the circulation as a help towards recovery. Further, it is of 
interest, in connection with these remarks, to recall the fre- 
quency with which irregularity of the heart's action and 
weakness of the pulse form indications of danger in chronic 
nephritis and renal cirrhosis. 

The forms of febrile albuminuria which are of the greatest 
importance are those in which the febrile condition is due to 
some septic process. The slighter forms of febrile albuminuria 
which are met with so commonly in connection with pneumonia, 
or with typhoid fever, appear in themselves to furnish little or 
no indication of prognostic value. When albuminuria occurs 
with advanced forms of heart disease, it is indicative of failure 
of compensation and of backward engorgement and capillary 
stasis. In such cases the prognosis necessarily depends far 
more upon other conditions than upon the interference with the 
circulation in the kidney, although frequently the extent to 
which the treatmeut has succeeded may be gauged by the 
gradual improvement in the nature of the urine. Under 
appropriate measures, the amount of albuminuria diminishes in 
many cases concurrently with the diminution of oedema, and 
with the re-absorption of effusions from the various aerou* 
1 Brit. Med. Jour*., April 31, 1888. 
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cavities. When in spite of treatment the albumin co Minors is 
fairly large proportion, the aspect of the case becomes extremely 
grave, since it is an indication that the various organs are unable 
to cope with the work thrown upon them. In these cases, how- 
ever, as in those of febrile albuminuria and lardaceons disenae, 
the gravity of the prognosis depends npon the cause of the albu- 
minuria rather than upon the extent of albuminous loss or of 
interference with eliminative work. 

With regard to the various functional forma of albuminuria 
the prognosis is almost invariably good, provided that there a 
no doubt about the diagnosis. Although the forms of albu- 
minuria described under the terms ' paroxysmal,* * dietetic," 
'functional,' and so on, are certainly indications that the 
circulation through the kidney is to some extent faulty, it i* 
very rarely that they give rise to permanent kidney trouble. 
In a large number of the caaeB of functional albuminuria. 
rest, treatment, and modification of habits are sufficient ui 
remove the abnormality and to free the patient from tb« 
anxieties attendant upon albuminuria. In connection with 
dietetic albuminuria, in particular, the prognosis is andonbtfdlr 
favourable, if it can be proved that the rectification of some 
error of diet is accompanied by diminution in the amount of 
albuminuria. On this point it is possible to speak with con- 
siderable certainty, since I have had numerous canes, under 
prolonged observation, where careful attention to tbe digestive 
system and to the selection of dietary has led to the total 
disappearance of albumin. 

The prognosis is good, also, in cases of albuminuria nf 
adolescence. I have observed numbers of these cases trher* 
the alteration of habit and the cultivation of some form of 
athleticism have been followed by marked improvement and 
ultimately by disappearance of the albuminuria; but, on the 
other hand, it. must be remembered that form* of dietetic 
albuminuria may, if neglected, lead to prolonged irritation <>f 
the kidney, and there is little doubt that, in some cases renal 
cirrhosis has been set np by repeated attacks of indii^stion. I 
am sure that it is a mistake to consider that the indigestion 
is the sequel in all attacks of indigestion associated with albu- 
minuria ; in many of them, 1 believe, it is to be regarded as the 
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cause. Amongst other similar cases I have recently seen a 
lady in whom no other origin for renal cirrhosis could be 
traced. In her younger days she had bad bilious attacks ; 
when between twenty-nine and thirty she had severe hsema- 
temesis, and from that time until middle age she complained 
every winter of bad attacks of indigestion, which sometimes 
extended over two or three months. 

There is little that need be said of the prognostic indications 
of forms of albuminuria due to accidental causes — that is, to the 
addition of albumin or blood to the urine after it has left the 
kidney. In all such cases the prognosis must depend entirely 
upon the cause of the albuminuria or hematuria, as it is neces- 
sarily grave when the haematuria is the result of malignant 
disease in connection with the bladder, and more hopeful when 
it is due to some irritating cause, such as calculus, which can 
be removed. The prognostic indications being so extremely 
various, and dealing so largely with surgical questions, it is 
impossible to consider them in any detail in this work. 
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Baths, use of, 111, 112, 114, 134, 151, 168 ff, 174, 221, 235, 272, 279, 309 

Bilharzia htematobia, 64 

Biuret reaction, 23 

Bladder, catarrh of, 29 

villous growth of, 66 
Blood casts, 85, 88, 96, 124, 146, 156 
Brain, experiments on, 37 
Bright's disease, definition of, 1, 2 
Brine, acidulated, test, 21 
Bronchitis, chronic, cause of albuminuria, 324, 326 

cyanotic induration, 264 

in puerperal nephritis, 236 

in renal cirrhosis, 190, 210 



Calculus, renal, 276 ff. 

cause of congestion of the kidney, 261 

hematuria, 27, 61, 65, 68, 69, 276, 337 
hydro-nephrosis, 276, 278 
other renal complications, 276-278, 291 
pyelitis, 276, 278, 279 
renal cirrhosis, consecutive, 276 
description of, 276 
symptoms of, 277 
treatment of, 279 
Cancer cells, 63 

Cancer, cause of hematuria, 62, 63, 65 
Cardiac dilatation and hypertrophy in acute nephritis, 181 

chronic nephritis, 149, 156 
scarlatinal nephritis, 127 
Casts, 85 ff 

blood, 85, 88, 96, 124, 146, 156 

classification of, 85 

clinical significance of, 88, 90, 326 

epithelial, 85, 88, 96, 124, 146, 153, 233, 252, 261, 295 

granular and fatty, 86, 89, 90, 124, 146, 153, 228, 233, 326 

hard, waxy, 86, 89 

hyaline, 85, 88, 96, 106, 124, 146, 154, 193, 228, 233, 252, 261, 267, 288, 

326 
metamorphosed, 85, 89 
origin of, 87 
size of, 86 



Chlorides, testa for, S 

Chloroform, vise of, 236, 280 

Cholera, cause of hematuria, 67 

Chronic suppuration, cause of lardaceour, disease, 211 

Chyluria, 14, 79 

diagnosis of, 82 

drags influencing, 82 
etiology of, BO, 62 
parasitic and n on- parasitic, 79, 82 
symptoms of, 81 
treatment of, 82 
Circulatory system in acute nephritis, 100 

chronic nephritis, 149, 333 
cyanotic induration, 266 
diagnostic importance of condition of 
lardaceous disease, 254 
prognostic importance of condition of 
puerperal nephritis, 229 
renal cirrhosis, 194 
scarlatinal nephritis, 126 
Cirrhosis of the kidney, 180 3 

associated with chronic bronchitis, : 
gout, 183,211,214 
h yd roth orai, 205 
jaundice, 205 
lardaceous disease, i 
malaria, 186 
neuroses, 184 
pericarditis, 193, 2W 
pleurisy, 205 
pneumonia, 205, 210 
characteristics of, 180 
condition of the circulatory system i 
heart in, 189, 194, i 

210, 211, 326 
pulse in, 330, 335 
respiratory system i 
skin in, 327, 328 
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Cirrhosis of the kidney, influence of drugs upon, 207, 214, 215, 216, 218, 219 

morbid anatomy of, 186 ff 
prognosis of, 213, 333 
retinal changes in, 203, 204 
symptoms of, 189 ff 

acne rosacea, 205 

albuminuria, 180, 181, 182, 183, 190, 192, 
193, 206, 208, 210, 214, 324 

anemia, 205, 219 

dyspepsia, 183, 190, 191, 194, 205, 206, 

209, 210, 217, 327 

diarrhoea, 191, 192, 195, 207, 209, 219, 

327 
dropsy, 180, 193, 198, 207, 328 
haemorrhages, 203, 204, 208, 328 
headache. 190, 193, 195, 202, 204, 208, 

210, 216, 219, 328 

impairment of muscular strength, 205 
insomnia, 204 

micturition, frequency of, 192, 209 
neuralgia, 191, 206, 219 
paralysis, 330 

uremia, 195, 196, 197, 205, 208, 214, 217 
vertigo, 191, 192, 204 
vomiting, 191, 192, 194, 205, 210, 218, 
327 
treatment of, 214 
consecutive, 286 ff 

associated with hydronephrosis, 288 
condition of urine in, 288, 289 
diagnosis of, 290 
due to pyelitis, 287, 288, 290 

renal calculus, 276, 277 
etiology of, 287 
morbid anatomy of, 287 
prognosis of, 290 
symptoms of, 288 

constipation, 289 
vomiting, 289 
treatment of, 290 
Climate, change of, 179, 216, 258 

influencing renal cirrhosis, 185 f , 333 
uremia, 299 
Clothing, flannel, 216 
Cloudiness of urine, causes of, 13, 27 
Cold, cause of acute nephritis, 92 
albuminuria, 324 
chronic nephritis, 138 
hemoglobinuria, 73, 75, 78 
influencing scarlatinal mephritis, 93, 118, 119 
Colic, renal, 277, 278, 279 

Concussion of the brain producing albuminuria, 37 
Congestion of the kidney, 261 ff 

active, 261 

albuminuria in, 267, 268, 269 
causes of, 261, 263, 264 
condition of circulatory system in, 266, 269 
respiratory system in, 266, 269 
urine in, 267, 268, 269, 270 
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Cotijntation of the kidney, c 

i 

diet in, 271 

drays influencing. 271 
morbid anatojnj of, 261. 2£5 
passive. '263, 264 
prognosis ot, 370 
symptoms of, 26tl 

dianhwa. 364 

dropsy. 362, ZM, 267, 2*9, 471, 371 
treatment of, 371 
Constipation in consecutive renal cirrhosis, 289 

urarnia. 314 
Convulsions, due to hysteria, 233 

meningitis, 316 

uremia, 300, 301, 303, 315, 318 
Crotoa oil. ose of, 17S. 200. 221 
Croupous pneumonia pri»lncin£ albumin aria. 11 
Cyanotic induration. (Set. Congestion of tbe kidney) 
Cyclic albuminuria. 60, 61, 54, 192 

Cystitis associated with consecutive renal cirrhosis, 2W8, 290 
cause of suppur :t-ti% •.■ nephritis, 291. 295 



PfTHlfflW HMMI, cause of albuminuria, 37 
Diabetes, 212, 2H',, 251, 2*14, 309, 310, 328 
Diagnosis of albuminuria, 320 ft 

febrile, 335 
functional, 323 
cirrhosis of the kidney. 154. 155, 210 

consecutive, of the kidney, 290 
congestion of the kidney, 370 




hrcmoglol 
nephritis 



, 154 



puerperal, 2 
scarlatinal, 130. 330 
um-niia, 316 
Diagnostic importance ot casts, 88, 90, 326 

condition of circulatory system, 32 li 
digestive system, 327 
nervous system, 328 
respiratory system. 327 
retinal changes, 329 
skin, 327 

Bounds of the heart, 326 
Diaphoretics, use of. 111. 108, 170, 174 
Diarrbica in acute nephritis, 100 

chronic nephritis, 160, 151, 152, 171. 174, 177. 178 

c.rrhosi- ot the kidney, 191. 192, 195, 207, 209. 219. 327 

congestion of the kidney. 204 

lur.iaceous disease, 155, 212, 253, 254, 255, 256, 258 

scarlatina] nephritis, 126, 132, 155 

suppurativa nephritis, 296, 297 

anemia, 300. : Oil 
■cutc nephritis. 103, 114. 158 
chronic nephritis., 168, 162, 164 



Diet in 
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Diet in cirrhosis of the kidney, 215, 333 

consecutive, of the kidney, 290 
congestion of the kidney, 271 
hematuria, 69 
lardaceous disease, 259 
puerperal nephritis, 234 
scarlatinal nephritis, 133, 136 
suppurative nephritis, 297 
influencing albuminuria, 47, 49, 53, 234 
Dietetic and digestive albuminuria, 46, 89, 336 
Digitalis, use of, 113, 134, 135, 162, 177, 178, 200, 214, 217, 218, 220, 221, 235, 

268 271 272 
Diphtheritic nephritis, 38, 39, 64, 71 

Diuretics, use of, 113, 114, 161, 174, 175, 178, 199, 221, 235, 270 
Diuretin, use of, 162, 272 
Dropfly in acute nephritis, 99, 103, 107, 156, 157 

chronic nephritis, 147 f, 153, 155, 157, 162, 167, 211, 212, 327, 328 
cirrhosis of the kidney, 180, 193, 198, 207, 328 
congestion of the kidney, 262, 266, 267, 269, 271, 272 
lardaceous disease, 211, 246, 253, 256 
puerperal nephritis, 224, 228, 232 
scarlatinal nephritis, 124, 125, 128, 129, 134, 155 
Drugs, influencing amount of urea excreted, 309 

colour of urine, 11 
odour of urine, 18 
reaction of urine, 17 
not eliminated in chronic nephritis, 147 
producing acute nephritis, 94, 133 
albuminuria, 34, 35 
chronic nephritis, 140, 159 
congestion of the kidney, 261, 262 
hfematuria, 64 
Dyspepsia, cause of albuminuria, 836 

chronic nephritis, 329 
renal cirrhosis, 336 
in acute nephritis, 100 

chronic nephritis, 150, 151, 158, 164 

cirrhosis of the kidney, 188, 190, 191, 194, 205, 206, 209, 210, 217, 

327 
eclampsia, 281 
lardaceous disease, 259 
puerperal nephritis, 229 
scarlatinal nephritis, 126 



Eclampsia, puerperal, 222 ff 

albuminuria in, 44, 224 

albuminuric retinitis in, 231 

convulsions in, 230 

diuresis in, 231 

dropsy in, 224 

dyspepsia in, 231 

etiology of, 225 

experiments to elucidate cause of, 225, 311 

influence of age in, 223 

pulse condition in, 231 

treatment of, 235 
Embolism, renal, 278 ff 
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Embolism, renal, cause of albuminuria, 33 
due to heart disease, 275 
etiology of, 273 
morbid ana torn; of, 274 
symptoms of, 275 
treatment of, 275 
Emphysema, cause of albuminuria, 324, 326 

congestion of the kidney, 3G4 
Epithelial casts, 85, 88. 96, 12-1, 140, 153, 233, 252, 2G1, 295 

cells, work of, 4 
Epilepsy, cause of albuminuria, 37 
Erysipelas, cause of acute nephritis, 93 
albumin aria, 41 
in chronic nephritis, 151 
Esbach's method, 23 
Experiments on brain, 37 

kidney, 5. 34, 35, 37, 44. 47. 87. 88, 93 
spinal cord, 37 
to elucidate canse of urn-nun, 225, 311 



Fatty and irraiinliir casts, 811, f>3, <trj, 121, 1-16. 15:1,228, 233. 326 
Febrile albuminuria, 87, 38, 42, 93, 106. 117. 120, 31)1. 294. 325. 334. 3: 
symptoms of, 41 
theory of, 42 
Feliliup's solution test. 10, 23 
Fcrro-cyanide of potassium test. 22 
Filaria sanguinis horn in lb, 80, 82 
Food, influence on albuminuria, 325 

cirrhosis of the kidney, 333 
Functional albuminuria, SO, 181, 210, 242, 323-0. 328. 336 



Gangrene in chronic nephritis, 151 
Gastritis associated with renal disease, 306 
Guut associated with hemoglobinuria, 78 

renal cirrhosis, 183, 211, 214 
Gouty albuminuria, 48 f 

Granular and fatty casts, 86, 89. 90, 124, 146, 153, 228. 233, 326 
CJuaiacum tost, 58, 59 



Habits, cause of renal cirrhosis, 184, 210, 211 

albuminuric retinitis, 240 
Hard waiy casts, 86, 89 
Hamiatinice, use of, 135, 166, 214, 219, 259 
Hematogenous causes of albuminuria, 33 
Hematuria, 57 (I 

associated with acute nephritis, 98 

specific diseases, 64, 68 
bilharzia tucmotobia, 64 



r, 27, 6: 



3, 65, 61 



chronic nephritis, 146, 152, 161, 162, 163, 167 

congestion of the kidney, 64 

fibrous polypus, 65 

haimophylia, 67 

hydatid cysts, 64 

hydro -nephrosis, 284 
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Hematuria, associated with malaria, 67 

purpura hemorrhagica, 33, 67, 70 
renal embolism, 273 
scarlatinal nephritis, 119, 123, 132, 134 
scurvy, 33, 67 
specific fevers, 67, 68 
syphilis, 62, 63 
tonsillitis, 64 
tuberculosis, 62 
ulceration of the kidney, 62 
villous papilloma, 27, 65, 66, 69 
yellow fever, 167 
diagnosis of, 68, 330 
diet for, 69 

due to calculus of the kidney, 27, 61, 276, 337 
drugs, 64 
hydatid cysts, 64 
injuries, 58, 59, 62, 69 
malignant disease, 27, 337 
muscular exertion, 65 
etiology of, 58 
prognosis of, 69 
supplementary or vicarious, 68 
symptomatic, 67 
test for, 58, 59 
treatment of, 69 
Hemoglobinuria, 69, 71 

associated with gout, 78 

malaria, 72, 73, 75, 78, 79 
rheumatism, 78 
small-pox, 72 
specific fevers, 72, 73 
syphilis, 72, 73, 79 
tuberculosis, 78 
drugs influencing, 71, 74, 79 
diagnosis of, 77, 78 
due to cold, 73, 75, 78 
etiology of, 71, 72 

paroxysmal, periodic or intermittent, 75 
prognosis of, 78 
symptoms of, 74-77 
treatment of, 79 
Haemophilia with hematuria, 67 
Hemorrhage, cerebral, cause of convulsions, 316 

in chronic nephritis, 180 

cirrhosis of the kidney, 203, 204, 208, 209, 210 
into liver and lung in puerperal nephritis, 227 
retinal, 238 ff 

subcutaneous in renal cirrhosis, 328 
uremic, 300, 308, 309 
Hemorrhoids in renal cirrhosis, 207 
Headache in acute nephritis, 102 

adolescent albuminuria, 328 

chronic nephritis, 149, 151, 163, 171, 174, 328 

cirrhosis of the kidney, 190, 193, 195,202, 204, 208, 210, 216, 219, 328 

functional albuminuria, 329 

puerperal nephritis, 232 

suppurative nephritis, 296 

uremia, 128, 303, 317, 319, 328 
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Heart fllBBnW>, cause "I albuminuria. .SI, 324, 335 
renal congestion, 964, 269 
embolism, 275 
Heart, hypertrophy ami dilatation in cirrhosi3 of the kidney 189 IW I 
209, 210. 211 
congestion of the kidney, 264, 26a 
tordaoeous disease, 211,253 
puerperal nephritis, 429 
urn-mia, 308 
Heart sounds, diagnostic importance of, 326 
Hemiplegia, uriFmio, 129, 801, 317 
Henifitv, influence of, in it mil cirrhosis, ISO, 210 
Hiccough, u™mic,30S, 306 
Hyaline casta, 85, 8b. !)(!, !0ij. 121, 146, 154, 193, 238, 233. 3M 2fil SGT ■ 

BU 
Hydatid cysts, cause of hematuria, 64 

due to hydro -nephrosis, 214 
Hydro-neplirosis, 281 ft 

associated with consecutive runal cirrhosis. 281 
condition of urine in, 284 
diagnosis ot, 284 
due to renal calculus, 276. 278 
etiology of, 281 
morbid anatomy of, 282 
prognosis of, 286 
symptoms of, 283 
treatment of, 280 
HylrotlKirai, 206 

Hygienic treatment of consecutive cirrhosis of the kidney. 390 
chronic nephritis, 161 
scarlatinal nephritis, 133 
Hypnotics, use of, 176, 298 
Hysteria, frequency of micturition in, 212 
Hysterical convulsions, 233 



Intermittent albuminuria, 31, 36, 50, 181, 182, 183, 241, 323, 323. 324 



Jaundice, 89, 205, 207 



Kidsit, abscess of, 284 ft, 291 ft 

calculus of, 27, 61, 65, 68, 69, 261, 270-280, 291, 337 
cancer of, 62, 63, 65 
cirrhosis of, 154, 155, 180 ff 

consecutive of, 280 B 
congestion of, 64, 96, 106, 154, 261 ff 
embolism of, 278 ff 

experiments on, 6, 34, 36, 37, 44, 47, 87, 88, 93 
hydatid oysts in, 64 
influence of drugs on, 34, 35 

nerves on the secretion of, 5 
morbid anatomy of, in acute nephritis, 95, 97 
chronic nephritis 141 
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Kidney, morbid anatomy of, in cirrhosis, 186 ff 

consecutive, 287 f 
congestion of, 261, 265 
embolism of, 274 
' febrile albuminuria, 43 

hydronephrosis, 282 f 
lardaceous disease, 248 
puerperal nephritis, 226 
retinitis, 241 
scarlatinal nephritis, 120 
suppurative nephritis, 292 
tumour of, 295 
ulceration of, 62 
villous papilloma of, 65, 66 
work, general, of, 3 

of epithelial cells, 4 
malpighian tufts, 3-5 
tubules, 3, 4 



Lardaceous disease, 145, 154, 155, 211, 245 ff 

albuminuria in, 252 f 
associated with renal cirrhosis, 246, 260 
condition of circulatory system in, 246, 248, 253, 254 
heart in, 211, 253 
liver and spleen in, 248, 255 
pulse in, 246, 253, 254 
respiratory system in, 255 
urine in, 246, 251, 256 
course and duration of, 256 
diagnosis of, 257, 326 
diet in, 259 
drugs influencing, 258 
due to chronic nephritis, 245 

chronic suppuration, 211, 246, 247, 248, 256, 330 
phthisis, 211, 246, 247 
syphilis, 211, 246, 248, 256, 328, 330 
suppurative nephritis, 296 
etiology of, 246 
influence of age upon, 247 
morbid anatomy of, 248 
prognosis of, 257, 334 
retinal changes in, 238 
symptoms of, 250 

anemia, 254 

diarrhcea, 155, 212, 253, 254, 255. 256, 258 
dropsy, 211, 246, 253, 256 
paralysis, 330 
vomiting, 254, 256 
uromia, 212 
treatment of, 258 
Lead-poisoning, cause of renal cirrhosis, 185, 211, 214 
Leucocythfemia, cause of retinitis, 242 
Life assurance, diagnostic importance of albuminuria in, 321 
Lithaemic albuminuria, 48 f 
Liver, atrophy of, in puerperal nephritis, 227 
condition of, in lardaceous disease, 255 
hydatid of, 284 
source of urea, 310 

A A 
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Nephritis, acute, symptoms of urs?mia, 100, 102, 105, 107, 110 

vomiting, 100, 105, 114 
treatment of, 108-115 
chronic, 187 ff 

albuminuria in, 154, 165 
cause of lardaceous disease, 245 

ulceration of the intestine, 150 
condition of circulatory system in, 149 
digestive system in, 150 
heart in, 326 
muscular system in, 149 
nervous system in, 150 
pulse in, 335 
urine in, 146, 165 
course and duration of, 153 
diagnosis of, 154 
diet in, 158, 162, 164 
drugs not eliminated in, 147 
due to alcohol, 140 

chronic suppuration, 139, 159 
cold, 138 
indigestion, 329 
malaria, 139, 159 
pregnancy, 139 
scarlet fever, 138, 158 
syphilis, 140, 152, 159 
toxic agents, 140 
etiology of, 137 f 
hiematuria in, 146, 152, 167 
morbid anatomy of, 141 
prognosis of, 156, 333 
retinal changes in, 149, 151 
secondary inflammations in, 151 

to other conditions, 140 
symptoms of, 146 ff 

anaemia, 148, 153, 212, 327 

diarrhoea, 150, 151, 152, 171, 174, 177, 178 

dropsy, 147 f, 153, 155, 157, 162, 167, 211, 212, 

327, 328 
headache, 149, 151, 163, 171, 174, 328 
oramia in, 150, 151, 171, 173, 174, 175 
vomiting, 150, 151, 152, 171, 174, 177, 178 
theories of causation, 141 
treatment of, 158-179 
types, abnormal, of, 152 
various of, 137 
diphtheritic, 38, 39 
hemorrhagic, 40 
puerperal, 222 ff 

associated with changes in other organs. 227 

chronic bronchitis, 236 
condition of circulatory system in, 229 
nervous system in, 230 
pulse in, 231, 233 
urine in, 222, 227, 228, 232, 233 
convulsions in, 225, 230 
course and duration of, 232 
diagnosis of, 233 
diet in, 234 

a a $ 
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Nephritis, puerperal, drugs influencing, 335 

eclampsia in, 320, 228, 230, 23-5, 2Ai, 

etiology of, 331 

morbid anatomy of, 226 

prognosis of, 333, 333 

retinal changes in, 231, 238, 343 

symptoms of, 237 

dropsy, 324, 228, 232 
headache, 232 
indigestion, 229 
neuralgia, 233 



treatment of, 234-236 
scarlatinal, 1160 

albuminuria in, 38, 11(1,117.118, 123 f, 130, 133, lot. C 

associated with pleurisy, 128 



Nephrolithiasis, 2'. 

Nerve lesions, cause of albumin 

Nervous system, condition of, ir 



cause of chronic nephritis. L&B, l£8 
condition of circulatory system in, ] 
digestive system in. 1SG 
respiratory system (it, 1! 
urine in. 123, 134 
course and duration of, 12'.) 
diagnosis of, 130, 330 
diet in, 133, 136 
etiology of, 1IB 

hematuria in, 119. 123, 132, 134 
influence of age, 118 

cold, 93, 118, 119 
morbid anatomy of, 97, 130 
prnKtiOiifl of, 131 
hvnijuijms of, 123 

diarrhira, 136, 133, 155 
dropsy, 124. 125, 12H, 129, 134, 155 
uramia, 132, 129, 305, 31«, 31» 
vomiting, 136. 12S, 130. 132 
treatment of, 132, 176 
e, 29011 

cause of laH;iCi-"ir- ili-vase, 21"" 
condition of urine in, 294 
course and duration of, 293 
diet in, 297 

bag! influencing, 397, 298 
due to pyosalpinx, u',U 

renal calculus, 276, 278. 286 
tuberculosis, 291 
etiology of, 291 
morbid anatomy of, 2 92 

fiuRiivjj oi, nam 

sjniptoms of, 293 ff 

diarrhea, 296, 297 
headache, 296 
paralysis, 295 
it of, 297 






ia, 37 
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Nervous system, condition of, in chronic nephritis, 150 

puerperal nephritis, 230 
diagnostic importance of condition of, 326, 328 
Neuralgia in cirrhosis of the kidney, 191, 206, 219 

puerperal nephritis, 232 
Nenroses, cause of renal cirrhosis, 184 
Neurotic albuminuria, 35-37 
Nitric acid test, 19, 320 



Odoub of urine, 18 

due to blood, 18 
diabetes, 18 
drugs, 18 

Oxaluric albuminuria, 47, 48, 52 

Ozonic ether test, 58, 59 



Papilloma, villous, of kidney, 65, 66 
Paralysis, diagnostic importance of, 330 
in cirrhosis of the kidney, 330 
suppurative nephritis, 295 
syphilitic lardaceous disease, 330 
Parasitic chyluria, 79, 82 
Pericarditis, cause of renal congestion, 261 
in acute nephritis, 105, 107 
chronic nephritis, 152 
renal cirrhosis, 193, 206, 221 
Peritonitis, septic, 290 
Persistent albuminuria, 52, 114, 322, 323 
Phthisis, oause of congestion of the kidney, 264 

hematuria, 62 
hemoglobinuria, 78 
lardaceous disease, 211, 246, 247 
suppurative nephritis, 291 
excretion of urea in, 310 
Phosphates, tests for, 8 
Physiological albuminuria, 52, 55 
Picric acid test, 21 

Pilocarpine, use of, 112, 170, 171, 172, 175, 178, 200, 236 
Pleurisy, cause of congestion of the kidney, 264 
in acute nephritis, 105, 107 
chronic nephritis, 152 
cirrhosis of the kidney, 205 
scarlatinal nephritis, 128 
Pneumonia, cause of albuminuria, 41, 324, 335 

acute nephritis, 93 
congestion of the kidney, 261, 264 
in chronic nephritis, 152 

cirrhosis of the kidney, 205, 210 
puerperal nephritis, 236 
scarlatinal nephritis, 128 
Polypus, fibrous, cause of hematuria, 65 
Polyuria, 37 

Position, influence of, on albuminuria, 52, 325 
Potassio-mercuric iodide test, 22 
Pregnancy, cause of albuminuria, 44 

chronic nephritis, 139 
chyluria, 80 
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himtsiu. 33. 67. 70 
retinitis, 243 
Pus in the urine. 28. 63, 341, 384, 394. 395, 397 
Pr*mia. 390. 396. 397 
Pjelitu.39 

c«o~e of Hmseentivo renal cirrhosis, 387, 388, 390 
doe to renal calculus, 376, 378, 379 
Pretoaephrim. 337 
PvosaJpun, cause ol suppurative nephritis, 391 



in acute nephritis, 103 

cirrhosis of the kiduej, 195 
congestion of the kidney, 266, 269 
lardaceous disease, 355 
scarlatinal nephritis, 138 
diagnostic importance of, S36, 327 
Retinal changes, 237 ff 

consecutive to other conditions, 338, 242 

diagnosis of, 243 

diagnostic importance of, 339 

enumeration of, 338 

prognosis of, 243 

statistics ol, 343 

with cerebral tumour, 242 

ohronio nephritis, 149, 151 
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Retinal changes, with cirrhosis of the kidney, 203, 204 

diabetes, 263 

lardaceous disease, 211, 238 

leucocythemia, 242 

malaria, 242 

puerperal nephritis, 231, 238, 243 

purpura, 242 

scarlatinal nephritis, 238 

scurvy, 242 

septicaemia, 242 
Retinitis, albuminuric (See Albuminuric retinitis) 
Rheumatism, acute, cause of albuminuria, 41 

associated with hemoglobinuria, 78 

Salictl sulphonic acid test, 22 

Scarlatinal nephritis (See Nephritis, scarlatinal) 

Scarlet fever, cause of hematuria, 64 

hemoglobinuria, 72 
Schiff's test, 9 
Scurvy, cause of albuminuria, 33 

hematuria, 33, 67 
retinal changes, 242 
Septicemia, 242, 290, 296, 297 
Sex, influence of, in renal cirrhosis, 181 
Skin, diagnostic importance of condition of, 327, 328 

eruptions, uremic, 304, 305 
Small-pox, cause of acute nephritis, 93 

albuminuria, 39 
hemoglobinuria, 72 
Spermatio albuminuria, 29 
Spinal cord, experiments on, 37 
Spleen, condition of, in lardaceous disease, 248, 255 
Strophantus, use of, 135, 162, 177, 214, 217, 218, 235, 271, 272 
Sulphates, tests for, 8 
Suppuration, chronic, cause of chronic nephritis, 139, 159 

lardaceous disease, 211, 246, 247, 248, 256, 330 
Syphilis, cause of albuminuria, 45 

chronic nephritis, 140, 152, 159 
cirrhosis of the kidney, 214, 216 
hematuria, 62, 63 
hemoglobinuria, 72, 73, 79 
lardaceous disease, 211, 246, 248, 256, 828,330 
exoretion of urea in, 810 

Test, acidulated brine, 21 

ammonium sulphate, 22 
Fehling's solution, 10, 23 
ferro-cyanide of potassium, 22 
guaiacum tincture, 58, 59 
heat, 19 

metaphosphoric acid, 22 
murexide, 9 
nitric acid, 19, 320 
ozonio ether, 58, 59 
papers, 23 
pellets, 23 
picrio acid, 21 



uric acid, 9 
Tetanus, cause of albuminuria, 37 

anemic, 12D, 301 
Tonsillitis, Acute, cause of albuminuria, 40 

hematuria, 64 
Traumatic causes of acute nephritU, 95 
Trichloracetic acid test, 21 
Trismus, 129 

Tuberculosis, cause of congestion of the kidney, 264 
hematuria, 62 
hemoglobinuria, 78 
lardaoeons disease, 211, 346, 247 
suppurative nephritis. 291 
Tubules of kidney, work of, 8, 4 
Tumours, renal, 295 
Tungstato of soda test, 23 
Turbidity of urine, causes of, 13, 37 
Typhoid fever, cause of albuminuria, 39, 835 
acute nephritis, 93 
hematuria, 64 
hemoglobinuria, 72 
Typhus fever, cause of albuminuria, 39 

Ulceration of intestine with chronic nephritis, 150 
kidney, oause of bsjumturia, G2 

Urea, diminution of eicretiou in cluvrriu n.j.hni;.. 147 
phthiaifl. 810 

puerperal nephritis, 324, 238, ! 
syphilis, 310 
uremia, 809, 810 
wanting diseases, 810 

lot """ 
nthen. 
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Urasmia, symptoms of, in constipation, 314 

convulsions, 300 f , 303, 315-318 
diarrhoea, 300, 306 
headache, 128, 303, 317, 319, 328 
mental derangement, 303 
paralysis, 102, 129, 301, 317 
vertigo, 319 

vomiting, 300, 306, 317, 319 
theories of, 307 

chemical, 309 
mechanical, 308 
treatment of, 175, 178, 319 
with acute nephritis, 100, 102, 105, 107, 110 
chronic nephritis, 150, 151, 171, 173-178 
lardaceous disease, 212, 246 
puerperal nephritis, 222 ff 
renal cirrhosis, 190, 195, 196, 197, 205, 208, 210, 214, 217 

consecutive cirrhosis, 289 
scarlatinal nephritis, 122, 128, 305, 316, 318 
suppurative nephritis, 129, 151, 155, 178, 296 
Uremic dyspnoea, 195, 196, 197, 200, 205, 210, 220, 305, 317, 319 

pathology of, 196 
tetanus, 129, 301 
Uric acid, tests for, 9 
Urine, acidity of, 17, 110, 252 

alkalinity of, 17, 110, 234, 296, 320 

cancer cells in, 63 

casts in, 68, 88 ff, 98, 124, 130, 131, 146, 193, 195, 228, 252, 261, 267, 

288, 295, 316 
colour of, 11 
condition of, in acute nephritis, 98, 106 

chronic nephritis, 146, 153, 156, 157, 326 
cirrhosis of the kidney, 180, 193, 195, 206, 326 
consecutive, of the kidney, 288, 289 
congestion, active, of the kidney, 261 

passive, of the kidney, 267, 270 
eclampsia, 224, 230 
hydro- nephrosis, 284 

puerperal nephritis, 222 f , 227, 228, 232, 233 
scarlatinal nephritis, 123, 124, 130, 131 
suppurative nephritis, 295 
uraemia, 316, 318, 319 
constituents, abnormal of, 7 

classification of, 6, 7 
sources of, 4 
tests for normal, 8-10 
gases of, 7 
odour of, 18 
persistent froth of, 13 
physical characters of, 10 
pus in, 28, 62, 241, 284, 294, 295, 297 
reaction of, 16, 98 
turbity or cloudiness of, 13, 27 

variations in colour, 11, 98, 192. 195, 212, 246, 267, 270, 324, 325, 826 
quantity, 10, 30, 98, 128, 180, 190, 192, 195, 199, 206, 207, 
212, 222, 224, 227, 230, 232, 233, 240, 246, 251, 256, 267, 
270, 284, 288, 289, 295, 319, 324, 325, 326 




Vomiting, doe to renal colic, 379 

in acute nephritis, 100, 106, 114 

chronic nephritis, 150. 151, 153, 171, 174, 177, 1 
cirrhosis oithe kidney, 191, 193, 194, 20ft, 210, 

consecutive, of the kidney, 289 
lardaoeoos disease, 364, 256 
puerperal nephritis, 329 
scarlatinal nephritis, 126,123, 130, 132 
uremic, 300, 306, 317, 319 
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T59 Albuminuria and 
1899 Bright' 3 disease. 
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